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FOCAL EPILEPSY* 


A Statistical Study of Its Causes and the Results of Surgical Treatment 


I. Epilepsy Secondary to Intracranial Tumors 


James C. Waite, M.D.,t Tune Liu, M.D.,f Jason Mixter, M.D.§ 


BOSTON 


HE neurologists and neurosurgeons of the 
Tilicntenes General Hospital have long 
been interested in determining the causes of epileptic 
seizures in patients both acutely and chronically 
affected. Therefore, all epileptic patients admitted 
to the wards have been studied with special care for 
evidence of focal compression or scarring of the 
brain. Air studies, by either pneumoencephalog- 
raphy or ventriculography, have been performed 
routinely in these patients, and electroencephalog- 
raphy since 1937. We have selected the decade 
1935-1944 for statistical review because it gives a 
period extending from twelve to a minimum of two 
years for the evaluation of surgical results. These 
patients with seizures amenable to surgical treat- 
ment fall into two broad groups, depending on 
whether the epileptogenic discharge arises from the 
irritating action of an expanding lesion or a cortical 


scar. 


MATERIAL 


Of 1130 patients admitted to the Massachusetts 
General Hospital with all varieties of epilepsy in the 
1935-1944 decade, 240 have had seizures{| arising 
from an area that could be localized by clinical 
signs, pneumography and electroencephalography. 
In all these cases the disease has been verified by 
exploratory craniotomy; the patients in whom a 
definite lesion could be found therefore comprise 21 
per cent of the total admissions for epilepsy. For 
descriptive purposes we have divided this series into 
two groups: 160 cases of cerebral compression 


*From the Neurosurgical Service, Massachusetts General Hospital. 

TAssistant professor of surgery, Harvard{Medical School; chief, Neuro- 
surgical Service, Massachusetts General Hospital. 

tResident in neurosurgery, Graduate Hospital of the University of 
Pennsylvania; formerly, research fellow in neurosurgery, Massachusetts 

neral Hospital. 

§Member. Board of Consultation, Massachusetts General Hospital. 

TAlthough the type of epilepsy observed in the great majority of these 
patients was the classic Jacksonian focal seizure, some had generalized 
attacks and others only hallucinatory auras. The petit-mal form of epi- 
lepsy, however, rarely if ever starts from a superficial focus and is there- 
fore not amenable to surgery. 


caused by intracranial tumors and 80 cases of acute 
or chronic epilepsy due to trauma or infection. The 
first part of this paper concerns the relation of 
tumors of the brain to epilepsy, with a review of the 
cases on which we have satisfactory information. 
The results in a small number of other patients 
operated upon in this hospital, but not observed by 
any of us, are omitted from this statistical analysis. 
In a succeeding article, we shall discuss the produc- 
tion of convulsions secondary to intracranial injury 
or infection and the results of surgical intervention 
in this group. 

When seizures are associated with an expanding 
tumor of the brain the convulsive state is usually 
set off by local irritation in the zone of compressed 
ischemic cortex. In the infiltrative tumors, particu- 
larly the glioblastoma multiforme, there is in addi- 
tion more or less vascular thrombosis, which pro- 
duces further necrosis of the cerebral gray and white 
matter in advance of the actual tumor. The source 
of the epileptic discharge is always found in the 
peripheral area of damaged brain — never in the 
electrically inert expanding tumor itself. 

The 160 tumors giving rise to convulsive attacks 
may be subdivided according to their location above 
or below the tentorium, their compression of the 
brain from without or invasion from within and, toa 
lesser extent, their proximity to the motor cortex. 
The relation of the position of the tumor to the 
incidence of complicating seizures is demonstrated 
in Table 1. The incidence of seizures is highest in 
tumors close to the motor-sensory areas of the 
cerebral cortex, and the chances of epilepsy are 
about the same regardless of whether the tumor 
compresses the cortex from without or invades it 
from within. These findings corroborate the state- 
ments of Penfield, Erickson and Tarlov. 

The most striking feature of our statistics is the 
frequency of epileptic seizures in patients with 
brain tumor. Epilepsy occurred in 25 per cent of 
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641 patients with intracranial tumors operated upon 
during this period. In tumors ‘of the cerebral 
hemispheres the incidence of seizures is as high as 
34 per cent. This figure is lower than that given by 
Penfield and Erickson,? who record an over-all inci- 
dence of convulsive seizures in 37 per cent of all 
intracranial tumors an‘ 45 per cent in the supra- 
tentorial cases. However, as the authors point out, 
others have reported an incidence of convulsions 
considerably closer to our figures. Thus, Sargent? 
‘gave a figure of 30 per cent after exclusion of pitui- 
tary and cerebellar tumors, Dowman and Smith‘ 
one of 39 per cent with some form of epileptiform 
seizure, Parker® 21.6 per cent of focal seizures, Fur- 


Tas e 1. Relation of Location of Tumor to Incidence of Seizures. 


June 24, 1948 


order of the type of their attacks) leads to the fo}, 
lowing conclusions: 


One patient (M.T.), with an acoustic neuroma, 
suffered from typical ictus subtentorialis ag de. 
scribed by Penfield and Erickson.? She had 
syncopal attacks in which she became dizzy ang 
collapsed, losing consciousness for a few minutes, 
At these times she often “became stiff all over” 
(tonic postural seizures). After subtotal removal 
of the tumor she remained free of seizures fo, 
three years. 

Another patient (S. S.) suffered from episodes 
of vertigo with staggering to the left followed by 


Location No. oF 
Cases 
Temporo-occipitoparietal. . 9 
Temporo-occipital . 
Suprasellar and sellar (including pituitary). 53 
Third ventricle. 8 
Miscellaneous (latefal ventricles, corpus 
callosum, optic tract, exact extent of 
tumor not known and so forth) ........ 16 


Cases INCIDENCE INCIDENCE IN 
Epi.epsy or EpiLepsy Series 
% % 
42 33 53 
3 46 68 
25 39 48 
18 39 71 
2 14 32 
3 13 47 
4 40 
3 25 80 
9 23 67 
3 27 — 
0 0 
8 8 
1 14 
1 12 32 
2 8 
7 5 3 
1 6 
160 
24.9 37 


low and Sachs* 31.4 per cent among 248 verified 
intracranial lesions, and Pedersen? 29 per cent of 
586 verified tumors. 

Our finding of 7 cases of epilepsy among 125 
infratentorial neoplasms is in fairly close agreement 
with the 3 per cent incidence reported by Penfield 
and Erickson? from the Montreal Neurological 
Institute. These writers have stated categorically 
that true epilepsy cannot result from a lesion limited 
to the posterior fossa, but that tumors compressing 
the lower brain stem and cerebellum may lead to 
what they have termed “ictus subtentorialis.” 
Episodes of this sort consist of irritative stimulation 
of the lower cranial nerves, transient vertigo and 
syncope, in addition to tonic postural seizures with 
extensor rigidity and opisthotonos. On the other 
hand, Hoefer et al.,* in a review of a series of brain 
tumors at the New York Neurological Institute, 
have described 5 cases of posterior-fossa neoplasms 
that they considered to be the cause of true epilepti- 
form attacks. | 

A review of the seizures that occurred in our 7 
patients (not in chronological sequence, but in 


several syncopal attacks, during which his parents 
observed no convulsive movements. At opera- 
tion this nineteen-year-old boy was found to have 
a large medulloblastoma. After intensive radia- 
tion he began to have generalized seizures in his 
sleep, but on medication these have ceased during 
the past sixteen months. As Penfield and Erick- 
son? have pointed out, a tumor of this type may 
metastasize via the subarachnoid space and give 
rise to true epilepsy by the development of a 
cortical focus. 

A third patient (E. S.), with a large acoustic 
neuroma, suffered from intense vertigo and periods 
of syncope. A single generalized convulsive seizure 
was witnessed a month after operation. 

In another case of acoustic neuroma the seizures 
developed only after operation and discharge from 
the hospital. As no accurate description of these 
spells could be obtained through the Social 
Service Department, it is impossible to draw any 
conclusions from this case. 

The fifth patient (D. B.) had attacks of cere- 
bellar vertigo. In addition there were seizures in 
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which the right arm was thrust out but did not 
shake, accompanied by transient loss of con- 
sciousness. This patient was an athletic young 
woman who also gave a history of several head 
injuries incurred while she was riding and diving; 
it is therefore conceivable that she had a trau- 
matic focus in the cerebral cortex as well. At 
operation a midline necrotic tumor was biopsied 
that had the gross appearance of a medulloblas- 
toma but on histologic examination could not be 
classified. 

A child of two years (J. D.) developed attacks 
of syncope and rigidity in addition to several 
generalized seizures. These episodes of syncope 
were indistinguishable from certain forms of petit 
mal, which occur in persons without any sugges- 
tion of infratentorial lesion, and were accom- 
panied by brain waves with the wave-spike con- 
tour. Evaluation of the origin of these seizures 
was further complicated by the fact that this 
child also suffered from hypoglycemia, with a 
blood sugar on several occasions below 50 mg. 
per 100 cc. At operation a midline cystic astro- 
cytoma was found, with separation of the cere- 
bellar hemispheres. 

In the last patient (A. L.) a hemangioma of the 
choroid plexus was partially removed from the 
fourth ventricle and may well have extended up 
the ventricular system above the tentorium. He 
had major seizures, with tonic stiffening of the 


left leg. 


Electroencephalograms were done on only 4 of 
these 7 patients. The other 3 were cared for before 
the advent of routine testing. The brain waves were 
of the fast normal type in the patient with une- 
quivocal ictus subtentorialis of the syncopal and 
tonic postural types (M. T.). The presence of wave- 
spike activity has already been mentioned in the 
child who may have had true ictus subtentorialis 
(J. D.). The electroencephalogram in the second 
patient (S. S.) was abnormal and indicated diffuse, 
widely scattered slow activity. Seizures in the fourth 
patient did not begin until after operation and dis- 
charge. The preoperative electroencephalogram 
showed diffuse moderate slowing. 

Hoefer, Schlesinger and Pennes,*’ who have re- 
cently gone over the statistics from the New York 
Neurological Institute, give an over-all incidence of 
30 per cent of epilepsy in their series of 595 cases of 
brain tumor. Excluding their infratentorial and 
midline lesions, a third of the tumors invading the 
hemispheres led to epilepsy. The greater incidence 
of seizures in the Montreal series may be explained 
by Dr. Penfield’s well known interest in epilepsy. 
Considering all the above figures, it seems fair to say 
that seizures occur in nearly a third of all intra- 
cranial tumors. 

Our experience, therefore, corroborates the state- 
ments of Penfield and Erickson,? who believe that 
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no typical epileptic seizure can result from a lesion 
limited to the cerebellar cortex or brain stem. These 
authorities cite the fact that it is impossible to 
induce convulsive seizures by electrical stimulation 
of these structures. Of their 4 cases of infratentorial 
tumor with major seizures of the type generally 


AGE GROUPING OF TOTAL 1130 
PATIENTS WITH EPILEPSY 
*----* AGE GROUPING OF 160 WwTRA- 
CRANIAL TUMOURS WITH 
so} 
© 2 3% 35 6 SO 8S 65 7 60 


Ficure |. Relation of Age to Incidence of Epilepsy. 


recognized as cerebral in origin, 2 were due to 
medulloblastoma with metastatic lesions in the 
cerebral hemispheres. In another case the seizures 
were explained by cortical compression from ad- 
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Ficure 2. Incidence of Seizures ome Patients with the 


mors. 


Principal Supratentorial 


vanced hydrocephalus, and in the fourth by con- 
comitant idiopathic epilepsy. Ictus infratentorialis 
is therefore a warning signal of serious compression 
of the brain stem. These attacks involving the lower 
cranial nerves, often accompanied by transient 
vertigo and syncope, as well as tonic postural seizures 
with extensor rigidity and opisthotonos, are caused 
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by irritative stimulation of the medullary and 
adjacent structures. 

In our experience, as in that of Penfield and 
Erickson,? deeply situated tumors in the basal 
ganglions and third ventricle rarely gave rise to 
seizures (Table 1). We have encountered no case of 
“diencephalic epilepsy” similar to that described 
by Penfield.* Typical epilepsy is also rare in the 


Ficure 3. Astrocytoma Presenting in the Left Frontoparietal 
Cortex. 


This forty-four-year-old woman gave a ten-year history of right- 
sided Jacksonian seizures. She had only recently developed mild 
aphasia and right hemiparesis. Partial resection of a deeply 
invasive tumor was done in 1939, after which there was improve- 
ment in speech and hemiparesis for two years, but seizures were 
only slightly reduced. She died four years after operation and 
fourteen years after the onset of epilepsy. 


pituitary adenomas, unless they have escaped from 
the sella and are expanding upward between the 
hemispheres or laterally into the temporal lobe 
(Jefferson’® and White and Warren"). 

Another important factor in the relation between 
‘tumor and epilepsy is the age of the patient, since 
the greater proportion of brain tumors in children 
invade the cerebellum and brain stem, where the 
tendency to produce seizures is at its lowest (Fig. 1). 
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Since the great proportion of seizures due to birth 
injury or idiopathic epilepsy start in childhood or 
early adult life, it can be stated that when epilepsy 
begins in adult life without a previous history of cranial 
trauma, cerebral abscess or encephalitis, the most 
probable diagnosis 1s tumor of the brain. 

The type of lesion is a matter of further impor. 
tance in the genesis of convulsions. The cytologic 
origin and the intracerebral or extracerebral situa. 
tion of the common malignant and benign tumors 
located above the tentorium are shown in Figure ? 
study of which reveals that the greatest incidence 
of epilepsy occurs in association with the astrocytic 
tumors of the glioma group and with the meningio- 
mas. In the lesions that invade the hemisphere 
diffusely the lowest proportion is in the glioblastoma 
multiforme and metastatic carcinoma. As already 
pointed out by Penfield and Erickson,? the more 
slowly the tumor grows, the greater its epileptogenic 
tendency is likely to be. 


RESULTs OF OPERATION 


For the neurosurgeon who has to operate on these 
patients and also for the physician who refers the 
patient to him, the primary concern is to save or 
prolong life by radical resection. The fact that epi- 
leptiform seizures may continue, even after apparent 
total removal of a meningioma or cystic astro- 
cytoma, is often lost sight of. So is the fact that, 
after resection, epilepsy may develop later when 
none existed before the operation. Because of the 
patient’s gratitude that his life has been spared and 
because these seizures are often mild, this fact has 
seldom been emphasized. It is well, however, to 
realize this unpleasant possibility. Over-all statis- 
tics, which cover these points, are given in Table 2 
and in the following paragraphs. 

To express more clearly the effect of surgery on 
the epileptic complications of intracranial tumors, a 
brief summary of each of the more frequent varieties 
is included. 


Astrocytoma 


These gliomas may invade the brain diffusely or 
may remain partly encapsulated growths. The 
most favorable types are cystic and may contain 
only a small area of active tumor. These are gener- 
ally limited te children and do not cause epilepsy 
because they characteristically occur in the cere- 
bellum. Unfortunately, the epileptogenic astro- 
cytomas of the hemisphere are most often the diffuse 
variety in which total extirpation is usually out of 
the question. In our series, as in that of Penfield and 
Erickson,? astrocytoma is the tumor that most 
frequently leads to epilepsy. In this ten-year period 
we have operated on 88 patients of this group, 
exactly half of whom had accompanying epilepsy. 
Sixty-nine of these astrocytomas lay above the 
tentorium, with a seizure rate of 62 per cent. In 3 
out of 4 the onset of seizures had been the first 
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suggestion of disease, often antedating any other 
evidence of the expanding intracranial mass by a 
eriod of months or even years. The following case 

rt is of interest in this connection, especially as 
it refutes the commonly accepted rule that a normal 


pneumogram precludes the presence of a brain 
tumor: 


A 40-year-old traveling salesman suffered his first seizure 
after becoming intoxicated at a business banquet in Boston. 
He was examined by Dr. Stanley Cobb, who found no evi- 


as the first sign of disease in 75 per cent. Figure 4 
illustrates a typical tumor of this sort. Both the 
glioblastoma and the astrocytoma diffusum invade 
the brain so extensively that there is seldom any 
chance of total resection and cure. Whereas exten- 
sive, although partial, removal of the larger astro- 
cytomas may lead to considerable improvement of 
epilepsy, the results in this most malignant type of 
glioma have been all but worthless, only 1 out of 19 
patients showing any improvement. Epilepsy not 


TABLE 2. Results of Operation in Cases of Tumor with Epilepsy. 


Tumor Cure* or Great No Post- Deats, or Cases Tora IncipEence or 
Ertrersy _Improve- Improve- ImpRove- OPERATIVE INSUFFICIENT EpiILEPsy No. or Epiversy 
MENT* MENT MENT Convutsions  Post- Tumors In 
OnLy OPERATIVE Ten Yr. 

Glioblastoma multiforme — -—- 1 17 1 13 32 145 22 
Astrocytoma .......... oes 6 2 22 3 11 44 88 50 
Unclassified glioma . -- 2 2 2 1 2 9 50 18 
Oligodendroglioma ..... 2 2 3 7 19 37 
Astroblastoma ........ _ _ 1 — — 3 4 15 26 
Spongioblastoma polare —_ _ _— 1 _ 2 3 15 20 

edulloblastoma ...... 1 1 26 4 
Glioma of chiasm ...... 1 1 2 2 100 
Meningioma .......... 5 9 3 4 5 9 35 99 35 
Metastatic carcinoma... 1 5 35 14 
Lesions of blood vessels 1 6 1 2 = 2 11 33 33 
Pituitary adenoma..... _ _ _ 1 — 1 2 24 8 
Acoustic neurinoma .. 1 _ — 1 1 -- 3 42 7 
Congenital lesionst .... _ 1 1 25 4 

Totals . 7 26 10 58 12 48 160 641 

24.9 


*Patients listed as ‘‘cured’”’ had no seizures after discharge from the hospital. Those listed as ‘‘greatly improved” had only very rare spells, and 


usually long periods with complete freedom from attacks; they considere 


their results excellent and were all able to lead relatively normal lives. 


+This group includes the craniopharyngiomas, epidermoids and dermoids. 


dence of increased intracranial pressure and no abnormal 
neurologic signs. A pneumoencephalogram revealed no 
deformity in the well filled ventricles or subarachnoid space. 
A year later, at a similar business convention in Minnesota, 
the patient suffered a second series of seizures. Pneumog- 
raphy repeated at the Mayo Clinic showed a definite filling 
defect, and Dr. W. McK. Craig was able to remove a large 
amount of astrocytoma from the left frontoparietal area. 


In our 33 patients who were operated upon and 
adequately followed, the incidence and severity of 
seizures have been reduced in 8, so that 6 have been 
able to return to work; 22 have been unimproved. 
Not one has been completely freed of seizures. 
Epilepsy, not present before operation, has devel- 
oped subsequently in 3 cases. The reason for these 
poor results, so far as the seizures are concerned, is 
inherent in the invasive character of many of the 
tumors and the tendency for those which most fre- 
quently give rise to seizures to involve vital areas of 
the brain. A typical tumor of this type (Fig. 3) 
shows the difficulties of relieving these patients of 
their seizures, although the duration of life may be 
greatly prolonged. 


Glioblastoma Multiforme 


In 145 glioblastomas encountered in this decade, 
32 (22 per cent) were productive of seizures. In 
cases in which seizures were present they occurred 


present before operation developed subsequently in 
only 1 case, 
Oligodendroglioma 

We have encountered only 19 examples of this 
glioma, which in its rate of growth is situated mid- 
way between the astrocytoma and the glioblastoma. 
Seven gave rise to seizures (37 per cent). Only 4 of 
these are suitable for evaluation, with much im- 
provement in 2, and no reduction of the seizures in 


the others. 
Among the other varieties of gliomatous tumors 


our material is too limited to draw any definite | 


conclusions, but the figures are included in Table 2. 


Meningioma 


It is not surprising that this slowly growing 
tumor, which arises from the meninges and causes 
local compression of the brain, should be a frequent 
cause of convulsive manifestations. This was true 
in 35 of our 99 cases. In these, seizures were the 
primary symptom in 47 per cent. In the series from 
the Montreal Neurological Institute 67 per cent of 
the growths were associated with epilepsy, and this 
incidence was almost the same as that with astro- 
cytoma. In the New York series of Hoefer et al.® 
46 per cent of the patients with astrocytomas 
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suffered from seizures, as against 37 per cent of 
those with meningiomas. Our series is comparable 
to the latter, 35 per cent being productive of seizures, 
as against 50 per cent of the astrocytomas. Unfor- 
tunately, Cushing and Eisenhardt” gave no over-all 


Ficure 4. Left Temporoparietal Glioblastoma Age i in a 

Forty-Eight-Year-Old Man with a One-Month istory of 

Aphasia, Right Hemiparesis and Jacksonian Seizures, Which 
Began in His Arm. 


Operation resulted in no improvement, and the patient died four 
months later. 


figures for the incidence of epilepsy in their great 
series of meningiomas, although they commented 
onthe fact that the continuance of seizures after 
removal of the tumor was often “highly discon- 
certing.” 

Figure 5 illustrates a large parasagittal menin- 
gioma, which produced severe compression of the 
sensory-motor cortex with frequent epileptic sei- 
zures. Total extirpation of the growth, as shown in 
this photograph, has resulted in a seven-year period 
of improvement. This case is not listed as a perfect 
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result because the patient had a few minor seizures 
two years after the operation when she got OVertired 
There have been no further attacks, the area of de. 
compression remains soft, and she is able to lead 
a perfectly normal life. 

In the 26 cases with seizures in which adequate 
follow-up observations are available, 5 Patients 
have had complete relief, 9 great improvement, and 
3 only slight benefit, whereas in 4 the convulsive 
state has continued, even though removal appeared 
complete in all but 1. Five others developed their 
first seizures after what appeared to be successful 
extirpations. All these postoperative seizures were 
successfully controlled with medication. In the 
series reported by Groff from the University of 


Longitudinal Sinus - 


Ficure 5. Left Parasagittal Meningioma in a Forty-Three-Year- 
Old Woman with a History of Intermittent Episodes of Pares- 
thesia in the Right Arm for Four Years, Followed by Jacksonian 
Seizures of Two Years’ Duration. 
She described these attacks as beginning with a cold, numb feeling 
in the right arm and hand, followed by acute pain with tonic 
flexion of the fingers. This sensory aura spread down the right 
side. As the foot became involved the patient lost CONSCIOUSNESS 
and had a typical major seizure. After removal of the tumor im 
1939 the patient has remained well and free of seizures to date. 


Pennsylvania and also those by Penfield, Erickson 
and Tarlov! the incidence of seizures postoperatively 
was quite similar. In explanation of the continued 
attacks and the postoperative onset of seizures 
Penfield et al. state: 
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Even an encapsulated meningeal fibroblastoma, removed 
with meticulous care, usually leaves behind it, in the area 
of maximum impingement on the brain, injury or absence 
of pia mater. This results in scar and continuing abnormal- 
ity of cortical circulation. 


Metastatic Carcinoma 


Only 5 out of 35 patients with carcinomatous 
metastases had accompanying seizures. In 4 cases, in 
which the lesion appeared to be well demarcated:and 
was thought to have been “totally” excised, no 
lasting improvement followed. Thése patients may 
well have had other metastases, or the lesion may 
have rapidly recurred. Figure 6 illustrates this 
condition in a forty-three-year-old woman with 
primary bronchogenic carcinoma. The seizures 
always began with a sensation of tingling in the 
fingers of the left hand, and the electroencephalo- 
gram showed a small localized focus of cortical 
dysfunction in the midline just posterior to the 
junction of the coronal with the sagittal suture. 
Intracranial pressure was not elevated, and the 
pneumoencephalogram showed only a minimal de- 
formity of the right lateral ventricle. In a later 
ventriculogram there was an added suggestive filling 
defect at the tip of the right ventricle, so that the 
patient may well have had a second metastatic 
tumor. The mass infiltrating the sensory cortex 
(Fig. 6) was excised with a wide margin. Although 
she never had any further seizures, she was reported 
to be having signs of recurrence within the brief 
period of two months, and she died four months 
after operation. 


Pituitary Adenoma 


In our series of 24 pituitary tumors only 2 patients 
have exhibited epilepsy. One of these was seen in a 
Navy hospital, and this case has been reported 
because of the unusual size of the tumor." In these 
2 patients with seizures, aseemphasized by Jefferson,"° 
the chromophobe adenomas had expanded far be- 
yond the usual confines of these lesions. The smaller 
had grown directly upward and was compressing the 
chiasm and floor of the third ventricle from below. 
Subtotal resection resulted in only slight temporary 
improvement, and the patient died of a recurrence 
three years later. In the other patient, who entered 
the hospital in status epilepticus, the tumor was so 
extensive that only a relatively small portion could 
be removed. At post-mortem examination this 
patient was found to have a chromophobe adenoma 
weighing 150 gm. and extending backward beneath 
the brain from the tip of the anterior fossa to the 
mid-pons. When epilepsy is seen in contunction with 
an adenoma of the pituitary body, it is a danger signal 
indicating that the tumor is expanding widely beyond 
the sella turcica. 


Tumors of Blood Vessels 


Thirty-three tumors of the cerebral blood vessels 
are listed in Table 2, of which 11 gave rise to seizures. 
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Histologically they fall into two groups, the deep 
hemangiomas composed of small vessels and the 
larger caliber angiomas or racemose aneurysms. 
The capillary hemangiomas, especially the cystic 
type seen in Lindau’s disease, usually occur in the 
cerebellum and are therefore not a common cause of 
seizures. We have encountered 11 cases of noncystic 


Ficure 6. Carcinoma of the Bronchus with Metastasis to the 
Right Parietal Cortex. 

A history of weakness of the left arm of four months’ duration 
was presented. Jacksonian seizures began with an aura of 
tingling in the fourth and fifth fingers of the left hand. Opera- 
tion in 1938 with electrical stimulation of cortex and resection of 
a small superficial metastatic tumor. Seizures ceased after 
operation, but the patient progressively failed, dying in four 
months. 

A = Rolandic vein and B = Carcinomatous infiltration of pia 
(see marker No. 3 in photograph); 3-volt, 60-cycle stimulus at 
marker No. I caused tingling in the little and ring fingers, at 
No. 2, tingling in the thumb and index finger, at No. 4 contrac- 
tion of the hand and index finger, at No. 5 contraction of the 
orbicularis oculi and at No. 6, contraction of the hip. 


cavernous hemangiomas in the cerebral hemispheres, 
6 of which gave rise to seizures. These were explored 
and extensive resections carried out in 2 patients, 
both of whom improved so that, despite very minor 
seizures, one was able to return to school and the 
other has been working full time as a lawyer for ten 
years. Of 2 others in whom only biopsy was per- 
formed followed by radiation, one was greatly 
improved at five years, and the other not benefited. 
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One patient died after exposure of the tumor in the 
fourth ventricle. In the remaining case the tumor 
was not found at operation, but when post-mortem 
examination was performed eight months later a 
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deep frontoparietal hemangioma was disclosed. 


The superficial angiomas producing arteriovenous 
cirsoid aneurysms of the cortical blood vessels(Fig. 


Area of 
Craniotomy 


Ficure 7. Angioma or Cirsoid Aneurysm of the Left Parietal 

Cortex in a Thirty-Three-Year-Old Man Who had Noticed 

Numbness and Stiffness of the Right Arm and Hand for One 
Year, Followed Shortly by Jacksonian Seizures. 


Exploratory craniotomy in 1940 was followed by radiation 
therapy. Seizures improved, but recurred with heavy drinking, 
which necessitated commitment to an institution. Epilepsy was 
then controlled with anticonoulsant drugs, but he died four years 
later of tuberculosis with massive pulmonary hemorrhage. 


7) are generally inoperable because of their extreme 
vascularity and the damage to the circulation of the 
brain that would result if extirpation were attempted. 
Radiation, however, which followed exploratory 
craniotomy in 4 cases, resulted in a five-year cessa- 
tion of seizures in 1 and great improvement for 
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periods of five to six years in 2 others, whereas the 
fourth derived only slight benefit. In the fifth case, 
a baby, the mass of dilated vessels in the temporal 
lobe was decompressed, but the period of Postopera. 


tive observation was too short for evaluation of the 
effect. 


SUMMARY 


It is apparent from this review that epilepsy js g 
very common complication of brain tumors, accom. 
panying approximately 1 out of every 3 such growths 
when the hemispheres are compressed or invaded, 
When a middle-aged patient complains of epilepsy 
of recent onset, occurring without previous history 
of trauma or infection, tumor of the brain is the 
most probable diagnosis. The victim of this disease 
is actually fortunate if it begins in this fashion, for 
statistical evidence indicates that the tumor with 
accompanying early seizures is most likely to be 


growing slowly and situated near the surface of the. 


hemisphere, either a meningioma or astrocytoma or 
an oligodendroglioma. If attention is paid to this 
important sign, an early search can be made for the 
lesion, and radical excision attempted before the 
patient has reached the critical advanced stage of the 
disease. Chances of “curing” the convulsive state, 
however, are not very good. Of the most common 
examples, 17 out of 26 patients with meningiomas 
have been improved, and 5 of these apparently 
cured of their seizures. Four failed to derive any 
benefit from total removal of the tumor, and 5 de- 
veloped the first seizures after an apparently success- 
ful resection. In 33 cases of astrocytoma no patient 
has had an apparent cure, and in only 8 have the 
frequency and severity of the seizures been signifi- 
cantly reduced. Epileptic convulsions have con- 
tinued in the remaining 22, owing to the surgical 
difficulty of totally eradicating the diffusely invasive 
forms of astrocytoma or avoiding the irritative 
action of the contracting scar after radical removal of 
these tumors. Three others suffered their first con- 
vulsions after operation. In 2 out of 4 patients with 
oligodendrogliomas, 1 has been entirely relieved of 
his seizures and the other greatly improved. In the 
more malignant glioblastoma multiforme and metas- 
tatic carcinoma of the brain we have no right to 
claim any definite benefit of more than a few months’ 
duration. Epilepsy associated with other forms of 
intracranial tumors occurred in too few patients to 
permit deductions of any significance. 

Lesions of the basal ganglions and third ventricle 
are infrequently a cause of epilepsy. When this 
complication is associated with pituitary adenomas 
it is a nearly certain sign that the tumor has ex- 
panded widely out of its usual site. 

In our experience tumors that are definitely 
limited to the posterior fossa and have no other 
complicating factor usually produce atypical seizures 
associated with transitory attacks of vertigo, syn- 
cope and irritation of the lower cranial nerves. This 
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wndrome, classified as “ictus subtentorialis,” is 
caused by compression of the pons or medulla. In 
the rare case in which typical major seizures occur, 
it is usually found that a medulloblastoma has im- 
planted itself above the tentorium or that there is 
some other explanation. 


This investigation was supported by a grant from a medi- 
cal foundation that wishes to remain anonymous. 
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‘SWIMMING POOLS* 


Their Relation to IlIness 


J. Rosweit Gatiacuer, M.D.7 


ANDOVER, MASSACHUSETTS 


URING the seven years 1941 to 1947 reason- 

ably accurate records of swimming-pool at- 
tendance and of the incidence of respiratory-tract 
and communicable diseases have been kept at a 
boys’ boarding school in Massachusetts for the 
purpose of determining whether a difference in fre- 
quency of these illnesses existed between those 
who used and those who did not use the swimming 
pool. Only boarding students have been considered 
in these records because of the difficulty of accu- 
rately determining the nature of all day students’ 
illnesses. At this institution the season for com- 
petitive swimming and swimming-team training 
extends from the middle of November through 
the first week of March, but because of the changes 
in team personnel that occur during the early part 
of the season and because of the difficulty of assess- 
ing the duration of illnesses occurring prior to the 
Christmas holidays, this study covers only the win- 
ter-term portion of the swimming season (approxi- 
mately, the eight weeks subsequent to the first 
week of January). The interval studied is brief, 
but it is the period during which respiratory and 
communicable diseases are at their height, and any 
differences in incidence in these illnesses between 
boys who do and those who do not go into the pool 
should be accentuated at that time. 

The swimming pool at this institution is equipped 
with a filtration and chlorination system. The 
chlorine level, reaction and bacterial content are 
determined frequently and have always been main- 
tained at highly satisfactory standards.’ It has 


*From the Department of Health, Phillips Academy. 
tSchool physician, Phillips Academy. 


been the policy immediately to close the pool for 
a short time should the chlorine level become either 
too high or too low or should any highly conta- 
gious and serious illness (such as a meningococcal 
infection) develop among the swimmers. It has also 
been the policy to exclude from the swimming 
group any boys whose past history indicates a 
marked susceptibility to infections of the middle 
ear or nasal sinuses*’*; this policy, however, has 
not been an ultraconservative one, and those who 
are alleged previously to have had frequent at- 
tacks of sinusitis but whose general condition is 
good are frequently permitted to elect this sport 
on a trial basis. No students except those regu- 
larly enrolled on the swimming squad are permitted 
to use the swimming pool during the winter term: 
this regulation is made not only to prevent over- 
crowding the pool but also to allow a better con- 
trol of illness by confining the use of the pool to 
boys well known to the coaches. All swimmers 
are strongly advised against going into the pool 
when they have any symptoms of an upper-respir- 
atory-tract infection, and the coaches have been 
alert and co-operative in enforcing this advice. To 
prevent malingering among and chiefly to main- 
tain the condition of swimmers an exercise pro- 
gram called “dry swimming” is provided for all 
swimmers on days when minor-upper respiratory 
tract infections prohibit their going into the pool 
but do not contraindicate their having sufficient 
exercise to maintain their level of endurance and 
muscle tone. Such a supplementary exercise pro- 
gram is essential if one is properly to enforce a 
regulation that none with “colds” may swim, and 
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: at the same time both avoid malingering on this Reports of the incidence of respiratory-tract jp. in the 
basis and prevent a deterioration in a swim- fections and the common communicable diseases grouf 
: mer’s condition from lack of exercise. Strenuous over a period of the winter terms from 194] tg ciden 
exercise during the early stages of a severe com- 1947 are presented below. There are also dat, the | 
mon cold is not advocated; there is, however,a serious concerning the number of admissions to the school missi 
attempt to avoid the attitude that is rightly re- hospital and the number of days spent in the hog. great 
The 
and | 
Taste 1. Number of Hospital Admissions* among Regular Swimmers, Nonswimmers and more 
Occasional Swimmers. 
Year REGULAR Non- OccasIONAL Hosrrtat Hospitat 
SwIMMERS Swimmers Swimmers Apmissions Apmissions ApMISSIONS 
PER PER PER 
REGULAR Non- OccasIoNnAaL 
SwIMMER Swimmer SwIMMER 
96 488 80 0.770 0.690 0.770 | 
101 528 39 0. 290 0. 284 0.154 
1943 80 523 37 0.389 0.222 0.108 
1944 117 449 27 0.231 0.145 0.222 
1945 150 470 37 0.140 0.191 0.270 
1946 128 502 30 0.470 0.430 0. 600 
143. 5 17 0.189 0.174 0 
Averages ....... 117 500 38 0.354 0.305 0.303 
*Only admissions for diseases of the respiratory tract are considered. | 
ferred to as the “abuse of rest.” In my opinion pital. The main purpose has been to attempt to | 
athletes are “strained” or harmed by exercise only determine whether there is any significant dif- | 
when they put forth strenuous exertion for which ference in incidence of illness between boys who | 
they have not been conditioned properly.* 5 swim in an indoor chlorinated pool during a New . | 
In this report three classes of students are con- England winter and those who do not do so. The 
sidered: those who did not go into the swimming category of “occasional swimmers” exists only but 
pool at all during the winter term (these are referred because it did not seem proper to include students | cic 
to as “nonswimmers,”’ but this does not mean who went into the pool on the average only two up 
that they were unable to swim); those who went or three times with those who swam regularly all the 
into the pool no more than seven times during the term, and because it was obviously improper to { jp 
winter term (these are referred to as “occasional classify them with the group made up of those |  (f; 
swimmers”); and those who elected swimming who did not go into the pool at all. This discus | gw 
as their form of athletics for the winter term and _ sion, for the most part, concerns a comparison of | 
whose attendance was regular except for such a_ the “regular swimmers” and the “‘nonswimmers”; | 
Tape 2. Number of Cases of Respiratory Illnesses per Boy among Regular Swimmers and Nonswimmers. 
Year Common INFLUENZA AcuTE PRIMARY AcuTE AcUTE Onis Mepia Hemotytic 
PHARYNGITIS ATYPICAL BRoncuitTis Sinusitis STREPTococcus 
PNEUMONIA PHARYNGITIS 
REGU- NON- REGU- NON- REGU- NON- REGU- NON- REGU- NON- REGU- NON- REGU- NON- REGU- NON 
LAR SWIM- LAR SWiM- LAR SWIM- LAR SWIM- LAR SWIM- LAR SWIM- LAR SWIM- LAR SWIM- 
SWIM- MERS SWIM- MERS SWIM- MERS SWIM- MERS SWIM- MERS SWIM- MERS SWIM- MERS SWIM- MERS | 
MERS MERS MERS MERS MERS MERS MERS MERS 
ie 0.610 0.460 0.100 0.160 0.040 0.01 0 0.00 0 0.002 0 0.002 0.010 0.008 0 0 | 
1942 2722! 0.158 0.193 0 0.002 0.089 0.047 0 0.013 0.009 0.009 0.009 0 0.009 0.006 0.009 0.013 
1943 : 0.200 0.092 0 0 0.125 0.073 0.013 0.015 0.025 0.015 0.013 0.008 0.013 0.015 0 0.002 
1944 1... 0.162 0.078 0 0.002 0.026 0.038 0.009 0.002 0.009 0 0.017 0.009 0.009 0.002 0 0.007 | 
1945 2.21! 0.093 0.108 0.007 0.023 0.027 0.047 0 0 0 0 0 0.00 0 0.007 0.007 0.002 
1946 <1... :190 0.180 0.190 0.150 0.030 0.050 0 0.010 0 0.004 0.007 0.004 0.020 0.020 0.030 0.010 
1947 21.2: 0.119 0.146 0 0 0.049 0020 0 0002 0 0 0 0.002 0.007 0.002 0.007 
Total cases 164 632 35 (164 4 (163 2 25 4 16 6 i4 7 29 8 19 
Average 0.190 0.170 0.140 0.150 0.050 0.040 0.002 0.007 0.005 0.004 0.00 


per boy* 


.007 0.004 0.008 0.008 0.009 0.005 = 
cases 


_ *For seven-year period, except for influenza, average number of cases of which is given for 1941 and 1946, the only years in which it appeared 
in significant numbers. 


reason as illness (these are referred to as “regular the “‘occasional swimmers” because of their small 
swimmers”). The “occasional swimmers” con- numbers are referred to only in Table 1. | 
sisted of those who preferred to change to some The data in Table 1 indicate that over the win- 

other sport early in the term or those who became ter terms of the seven years from 1941 to 1947 ' 
ill early in the term and did not subsequently return there was a slightly larger number of hospital ad- | 


to swimming. missions per boy on account of respiratory illness 


ia 
= 
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in the group of regular swimmers than in the other 
groups, except for one year (1945), when the in- 
cidence of this type of disease was at its lowest for 
the period studied. The average number of ad- 
missions for the seven years was about 14 per cent 
greater for the regular swimmers than for the others. 
The differences between these groups are slight, 
and it may be that illness was not even this much 
more frequent in the group of “regular swimmers” 
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such as influenza and hemolytic streptococcus 
pharyngitis, would be expected to spread more 
widely among the swimmers, but they do not al- 
ways do so: in 1941 the number of cases of influenza 
within the swimming group was 10 and that among 
the nonswimmers 78 (about 1.6 times as high a 
rate for the latter), but in 1946 there were 24 cases 
against 73, making the incidence 1.2 times higher 
in the swimming group. In 1945 the small total 


Taste 3. Number of Cases of Common Contagious Diseases per Boy among an Average of 117 
Regular Swimmers and 500 Nonswimmers. 


YEAR MEASLES Mumps Curcken Pox Scar Let Fever 
REGULAR NON- REGULAR NON- REGULAR NON- REGULAR NON- 
SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS 
ta 0.130 0.100 0.010 0.004 0 0 0 0.004 
0 0 0 .004 0 0.017 0 0.006 
a 0.150 0.075 0.063 0.010 0 0.002 0 0 
ee 0 0 0 0.002 0 0.025 0 0 
EO 0 0 0 0 0 0 it) 0.007 
0 0 0 0 0 0 0 0 
0 0 0 0 0.007 0.002 0 0 
Total cases 24 * 87 6 10 1 22 0 Xs 
Average cases 0.029* 0.024* 0.007 0.003 0.0001 0.006 0 0.002 
~~ boy for 
-year 
period 


*The averages on the basis of 1941 and 1943 alone are 0.100 for regular swimmers and 0.080 for nonswimmers. 


but that the swimming coaches, being more con- 
scious than other coaches of the effect of their sport 
upon respiratory disease, were more apt to send 
their boys to the school hospital. The variation 
in incidence of this type of illness from year to year 
(from 0.14 to 0.77 admissions per boy among the 
swimmers) indicates that conclusions are unre- 


number of cases (12) makes the much higher in- 
cidence (over three times the frequency for swim- 
mers) among the nonswimmers of little significance. 
During none of these winter terms was hemolytic 
streptococcus infection very prevalent—in 1946 
5 of the 12 cases of pharyngitis from this source 
occurred in the swimming group, a frequency three 


Tabie 4. Hospital Days per Boy on Account of Respiratory Iliness during the Winter Terms 
of 1942-1947, 


NONSWIMMERS 


YEAR Recutar Swimmers 
NO. OF TOTAL NO. OF NO. OF NO. OF TOTAL NO. OF NO. OF 
PARTICIPANTS INFIRMARY INFIRMARY PARTICIPANTS INFIRMARY INFIRMARY 
2 DAYS DAYS PER BOY ~ DAYS DAYS PER BOY 

101 135 1.3 528 828 1 
117 149 1.3 449 359 0.8 
a eee 150 87 0.6 470 333 0.7 
RR ee 128 339 2.6 502 1161 2.3 
143 91 0.6 540 287 0.5 

719 976 1.4 3012 3644 1.2 


liable unless they are based on data collected over 
a period of several consecutive years. 

The frequency of several of the respiratory-tract 
illnesses is shown in Table 2. Common colds and 
acute pharyngitis were somewhat more prevalent 
(10 and 20 per cent respectively) among the swim- 
mers than among the nonswimmers, and primary 
atypical pneumonia (of which there were only 27 
cases within these two groups in seven years) Oc- 
curred about three times as frequently among the 
nonswimmers. Diseases of high communicability, 


times as great as that among the nonswimmers. 
There was no difference in the incidence of otitis 
media in the two groups for the entire period, but 
the rate for the small number of cases of acute 
sinusitis was almost twice as high among the 
swimmers. 

There was not a large number of cases of the com- 
mon contagious diseases in the student population 
during the seven-year period studied (Table 3). 
The number of scarlet-fever cases was small, and 
it is probably only due to chance and the small 
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number of cases that all these are found in the non- 
swimmers. Chance again probably explains the 
fact that although there were 9 cases of chicken 
pox in 1942 and 11 cases in 1944 among the non- 
swimmers, no cases appeared among the swim- 
mers; since no initial case developed in a swimmer, 


Taste 5. Number of Hospital Days per Boy for Each of the 
Winter Terms, 1941-1947.* 


YEAR Hospitat Days 
REGULAR NON- 
SWIMMERS SWIMMERS 
1943 5.09 2.76 
1945 0.70 1.30 
0.75 0.99 


*This table includes admissions for all types of disorders (respiratory, 
gastrointestinal, surgical, psychiatric and so forth). 


there was no opportunity for contagion in the 
swimming-pool situation. The findings regarding 
mumps and measles, however, were quite different, 
and are of interest because of the fact that their 
viruses are found in mouth and nose washings. In 
1941 there were 48 cases of measles among the non- 
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only the incidence of various respiratory illnesses 
within the swimming group but also the number 
of days spent in the hospital for these and Other 
types of illness or injury. The sport may be more 
of a hazard to classroom attendance on the basis 
of a higher incidence of respiratory illness and the 
common contagious diseases but no more of a one 
from the standpoint of number of days lost because 
of these disorders. It is further possible that the 
days lost from all types of illness or injury may 
be no higher for the swimming group than for the 
nonswimmers: it is conceivable that the higher jp. 
cidence of respiratory-tract and common ¢op- 
tagious disease among the swimmers might be 
balanced by a higher incidence of other types of 
ailments in nonswimmers. Data giving the num- 
ber of hospital days spent only because of respira- 
tory-tract illness are presented in Table 4. The 
group that did not go into the swimming pool at 
all averaged, over this period of six winters, about 
14 per cent fewer'hospital days on account of respir- 
atory illness than the group that swam regularly, 
In only two years was the number of hospital days 
lower for the swimmers than for the nonswimmers, 
but in the year 1946, in which the incidence of 
respiratory. illness was the highest for this six-year 
period (Table 1), there were only slight differences 


TaBLe 6. Hospital Admissions for Various Disorders, 1941-1947. 


YEAR ADMISSIONS FOR ADMISSIONS FOR ADMISSIONS FOR 
RESPIRATORY Common ConrTacious MISCELLANEOUS 
ILLNESSES DISEASES , AILMENTS 
REGULAR NON- REGULAR NON- REGULAR NON- 
SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS SWIMMERS 

% % % % % % 

1941* 82 63 15.5 15 2.5 22 
1942 70 55 0 5 30.0 40 
1943 49 47 27.0 18 24.0 35 
1944 61 45 0 8 39.0 47 
1945 70 60 0 2 30.0 38 
1946 83 75 0 2 17.0 23 


*In 1941 respiratory illnesses accounted for 82 per cent of hospital admissions among swimmers, and miscel- 


laneous disorders and so forth for 2.5 per cent. 


swimmers and a third more per boy among the 
swimmers. In 1943 there were 5 cases of mumps 
among the nonswimmers and six times as many 
per boy among the regular swimmers. When the 
number of cases is small, it is always difficult to 
determine the influence of chance, but these figures 
seem to be of some significance. In the presence of 
an initial case within a swimming group the pos- 
sibility for the spread of measles and mumps seems 
to be much greater than that within a group not 
using a swimming pool. 

One of the chief functions of a student health 
service is to keep students well and at their classes; 
the effect of any aspect of school life upon class- 
room attendance has to be considered and evalu- 
ated. Therefore, it is of interest to determine not 


between the incidence and the hospital-day figures 
for these two groups. 

It appears that other types of illness and injuries 
are a sufficient factor in the number of hospital 
days spent so that despite the higher incidence of 
respiratory illness among swimmers their average 
days spent in the hospital from all causes is only 2 
per cent higher than that for the nonswimmers 
(Table 5). In four of the seven years the average 
number of hospital days was smaller for the swim- 
mers than for the nonswimmers, and again the 
considerable year-to-year differences emphasize the 
need of extending such observations over a period 
of several years. The data in Table 6, showing the 
percentage of all admissions due to respiratory- 
tract disease, suggest how this can be true, but 
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why there should be a lower percentage of admis- 
sions for other than respiratory or the common 
contagious diseases among the swimmers in each 
of the seven years is not clear. One factor may be 
the very low incidence of injuries at swimming as 
contrasted to other winter sports: in six consecu- 
tive years there was a total of four injuries at swim- 
ming,® and in this period there were about ten times 
4s many injuries per participant in such sports as 
wrestling and basketball as there were in swimming. 


SUMMARY 


A comparison of the illnesses that developed 
among students at a boys’ boarding school who 
used the swimming pool with those who did not do 
so indicates that in the seven-year period studied 
there was a higher incidence of respiratory illness 
among the swimmers. The number of hospital days 
spent because of respiratory-tract illness and the 
number of hospital admissions for the same cause 
were both about 14 per cent greater among the 
swimmers than among those who did not use the 
pool. There was, however, considerable yearly 
variation in both the incidence and the number 
of hospital days spent for this type of illness and 
it is clear that this does no more than reiterate the 
need for careful supervision of both pools and 
bathers so that excessive respiratory illness may 
be avoided. When careful control is exercised and 
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when normal conditions exist, there is, on the 
basis of this experience, no reason to expect a high 
incidence of respiratory infection among swimmers. 
In the presence of a highly communicable disease, 
however, these data suggest that it is desirable to 
take extra precautions: in this group mumps and 
measles seemed to spread more rapidly among the 
swimmers. 

The number of hospital days spent for all causes 
was, over this seven-year period, practically the same 
for the swimmers as it was for those who did not 
go into the pool; the higher incidence of respiratory 
illness among the swimmers was balanced by a 


higher incidence of injuries and other ailments 


among the others. 

In the presence of careful control and reasonable 
precautions it does not appear that the benefits 
of this swimming pool were overbalanced by its 
effect upon either the frequency or the duration of 
illness. 
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MYCOTIC ANEURYSM OF THE BRACHIAL ARTERY AFTER CURE OF 
BACTERIAL ENDOCARDITIS* 


Successful Treatment by Surgical Excision 
Atrrep Hurwitz, M.D.,f anp Daniet B. Arst, M.D.t 


NEWINGTON, CONNECTICUT 


HE occurrence of mycotic aneurysm secondary 

to bacterial endocarditis is comparatively rare. 

In 1923 Stengel and Wolferth! reviewed 217 cases, 
187 of which had associated bacterial endocarditis. 
The sites of predilection were as follows: aorta, 66; 
superior mesenteric artery, 24; hepatic artery, 19; 
femoral artery, 16; splenic artery, 15; middle cere- 
bral artery, 14; other intracranial arteries, 14; and 
brachial artery, 10. The authors pointed out tha* 
the most frequent sources of the primary infection, 
other than the heart, were located in the lung and 
in bone. Several attempts had been made to ligate 


*From the Veterans Administration Hospital, Newington, Connecticut 
and the Department of Medicine and Surgery, Yale University School of 


Medicine. 
Published with the permission of the chief medical director, Depart- 
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the author. 

TAssistant clinical professor of surgery, Yale University School of 
Medicine; chief of surgery, Veterans Administration Hospital, Newing- 
ton, Connecticut. 

tResident in medicine, Veterans Administration Hospital, Newington, 
Connecticut. 


or to remove mycotic aneurysms but, according 
to these authors, “A considerable number of pa- 
tients have died as a result of the operation or their 
death has apparently been hastened by it, and 
even those who recovered with a good local result 
usually died within a short time from their cardiac 
infection.” This pessimistic attitude is no longer 
warranted in view of the high percentage of cures 
now obtained in the treatment of bacterial endo- 
carditis with antibiotics. In a series of 44 patients 
treated with penicillin, Paul, Bland and White? 
reported cures in 29 (66 per cent). In 2 of the 
cases in which the treatment was a failure the pa- 
tients died of ruptured mycotic intracranial aneu- 
rysms, and in 1 of these, cultures from the involved 
aortic valve and the heart’s blood were sterile. It 
was postulated that the aneurysm, although sterile 
at the time of post-mortem examination, had de- 
veloped as a result of previous weakening of the 


mber 
Other 
more 
basis 
| the 
One 
ause 
the 
| 
3 
in- 
be 
of 
im- 
ira- 
The 
at 
ut 
ly, 
ys 
| 
of 
ar 


904 


vessel wall by bacterial implantation before the blood 
_ stream had been effectively sterilized. 

Klein and Crowell’ reported a cure with penicillin 
in a patient with endocarditis due to Streptococcus 
viridans. They successfully extirpated an aneurysm 
that had developed in the right ulnar artery just 
below the elbow. 

The following is a report of another successful re- 
moval of a mycotic aneurysm that developed in 
the left brachial artery of a patient with endo- 
carditis due to a Type VIII pneumococcus. 


CasE REPoRT 


R. L. M., a 20-year-old, unemployed veteran of World War 
II, was admitted to the hospital on July 21, 1947, with the 
chief complaints of headache, stiff neck, chills and fever. 
He ‘had had intermittent nasal obstruction and symptoms 
suggestive of sinusitis since a fracture of the nose in 1945. In 
April, 1947, a submucous resection was done. Physical ex- 
amination at that time revealed no cardiac abnormalities. 
Because of the recurrence of sinusitis, the patient had quit 
his job in an asphalt plant about 1 month prior to admission. 
Nineteen days before admission he developed mild frontal 
headache and later, ill defined, migratory pains in the chest 
and abdomen. These symptoms continued in spite of treat- 
ment with nose drops and sulfadiazine. Two weeks before 
admission, he had chills, fever, nausea and vomiting, which 
also failed to respond to sulfadiazine therapy. On July 19, 
he was admitted to a hospital in another city, where he was 
found to have fever, a cardiac murmur and nuchal rigidity. 
He was transferred to this hospital. 

Careful questioning of both the patient and his mother 
failed to elicit any past history suggestive of rheumatic fever 
or other serious childhood illnesses except for “pleurisy” at 
the age of 14, when he had been hospitalized for 1 week. 

Physical examination disclosed a patient who was acutely 
ill and drowsy but well oriented and complaining only of 
headache and stiff neck. There was moderate nuchal rigidity, 
but there was no Kernig or Brudzinski sign. Periorbital 
edema was the only ocular abnormality. The pharynx and 
nasal mucosa were injected, and there was a moderate amount 
of mucopurulent post-nasal discharge. The lungs were nor- 
mal to percussion and auscultation. Auscultation of the heart 
revealed a loud, rough, apical systolic murmur poorly trans- 
mitted to the left axilla and no diastolic murmur. There 
was no cardiac enlargement. The spleen was easily felt just 
below the left costal margin. The left ankle was slightly ten- 
der, but there was no swelling or erythema. There was mild 
clubbing of the fingers and cyanosis of the nails. There were 
no petechiae or skin changes and no lymphadenopathy. 

he ‘temperature was 104.8°F. by rectum, the pulse rate 
110, and the respiratory rate 24. The blood pressure was 
100/50. 

Examination of the blood revealed a red-cell count of 
4,350,000, with 14.0 gm. of hemoglobin, and a white-cell 
count of 16,800, with 88 per cent neutrophils, 10 per cent 
lymphocytes and 2 per cent monocytes. The sedimentation 
rate was 14 mm. in | hour (Wintrobe method). The urinary 
sediment contained 5 to 10 red cells and 2 to 4 white cells 
= high-power field; subsequent urinalyses were negative. 

ch of two blood cultures revealed the presence of a Type 
VIII pneumococcus, which was sensitive to 0.02 units of 
penicillin per cubic centimeter. A serologic test for syphilig 
was negative. Roentgenographic examination of the chest, 
paranasal sinuses and skull was negative, and an electro- 
cardiogram was interpreted to be within normal limits. 

Lumbar puncture revealed an initial spinal-fluid pressure 
equivalent to 260 mm. of water. Approximately 15 cc. of 
turbid fluid was removed, and 20,000 units of penicillin was 
instilled intrathecally. Examination of the spinal fluid dis- 
closed 264 white cells per cubic millimeter, with 86 per cent 
neutrophils and 14 per cent lymphocytes, a sugar of 65 mg., 
a@ protein of 45 mg. per 100 cc. and a chloride of 671 mg. 
per 100 ce. No organisms were found on direct smear or on 
culture. The patient was given 100,000 units of penicillin 
intramuscularly every 2 hours, and 24 hours later the tem- 
perature had dropped to 97.8°F., remaining within normal 
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limits except for elevations to 100°F. on the 2nd and 3rd 

days of therapy. The headache and stiff neck subsided on 

the 2nd day, the patient’s appetite improved, and by the 
4th day he was completely asymptomatic and ambulant. 

A second lumbar puncture on the day after admission 
again disclosed an initial spinal-fluid pressure equivalent 
to 260 mm. of water. The cerebrospinal fluid contained 46 
white cells per cubic millimeter, with 72 per cent neutrophils 
and 28 per cent lymphocytes. Penicillin, 20,000 units, was 
instilled intrathecally and on the 2nd hospital day the spinal. 
fluid pressures were normal and the fluid clear. 

Penicillin was discontinued on August 4 after a total of 
10,470,000 units had been given. Five blood cultures taken 
during the period of treatment and five taken at daily inter. 
vals after cessation of penicillin therapy showed no growth, 
The apical systolic cardiac murmur became less harsh and at 
times assumed a high-pitched quality. The spleen was no 
longer palpable on the 23rd hospital day. 

Because of his apparent recovery, the patient was allowed 
to go on leave on August 13. During the trip home he 
experienced vague, intermittent pains in the right lower 
abdomen, lasting 12 hours. On the morning of August 
15 he felt a sudden, sharp pain in the left axilla, with increas. 
ing discomfort during the day. He was seen by his physician 
at home, the left upper extremity was placed in a sling, and 
he returned to this hoepital on August 16.. 

The apical murmur had not changed, the spleen was not 
palpable, and the only new physical findings were confined 
to the left upper extremity. There was extreme tenderness 
in the left axilla, with swelling, marked induration and in- 
creased warmth in the region of the first portion of the brachial 
artery about 5 cm. distal to the apex of the axilla. Pul- 
sations were palpable proximal but not distal to that site, 
but the radial pulse was palpable, though markedly reduced 
on that side. The entire extremity, however, was warm, 
and there were no color changes. Mild edema was present 
in the forearm and hand. The blood pressure was unobtain- 
able on that side. _ 

The temperature was 99.6°F. by mouth, the pulse 100, 
and the respirations 20. 

Examination of the blood disclosed a white-cell count of 
13,800, with 62 per cent neutrophils, 36 per cent lymphocytes 
and 2 per cent monocytes. The sedimentation rate was 
44 mm. in 1 hour (Wintrobe method), The urinary sedi- 
ment contained 5 or 6 red cells and 4 or 5 white cells per 
high-power field, but subsequent urinalyses revealed a normal 
sediment. Four blood cultures were sterile. 

The diagnosis of brachial-artery occlusion was made, and 
the patient was given an initial dose of 300 mg. of dicumarol, 
50 mg. of heparin intravenously every 4 hours and 200 mg. 
of papaverine every 2 hours. A left stellate ganglion block 
was followed by some increase in warmth of the extremity 
but no increase-in the intensity of the radial pulse. 

Dicumarol was continued in amounts that maintained the 
prothrombin time between 19 and 29 per cent. Oscillometric 
determinations revealed markedly reduced pulsations in the 
first portion of the brachial artery and only slight oscilla- 
tions below that point. The induration and tenderness at 
the site of thrombosis subsided within 3 days, after which 
the patient was allowed out of bed. An electrocardiogram 
on August 17 again revealed a normal tracing, and radio- 
graphic examination of the heart, including a barium swallow, 
revealed no abnormalities. 

On September 4 a fusiform enlargement was noted for the 
first time slightly above the previous site of occlusion, and 
oscillometric readings over this area were increased. On the 
following day, the patient complained of transient numb- 
ness and coolness of the hand, but no color change or diminu- 
tion of the peripheral pulses was detected. In the next 3 
days there were several transitory episodes of numbness un- 
relieved by a stellate ganglion block. On September 9 ex- 
amination revealed an increase in the size of the pulsating 
mass, which measured about 5.0 by 2.0 cm. Rolling the mass 
under the fingers produced mild distal tingling (Tinel’s sign), 
which was referred to the flexor surface of the thumb and 
index finger of the left hand. There was definite weakness 
of all the muscles supplied by the median nerve, and patchy 
hypesthesia to light touch and paresthesia to pinprick over 
the median sensory area. The diagnosis of brachial-artery 
aneurysm, with compression of the median nerve, was made, 
and the patient prepared for operation. He was given 60 mg. 
of vitamin K intramuscularly every 3 hours during the night 
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and a transfusion of 500 cc. of whole, fresh blood. Prior to 


operation the next morning, the prothrombin time was 61 


r cent. 
On September 10 an incision was made over the first por- 


tion of the brachial artery, The median nerve was found 
lying in a groove in the aneurysmal sac. The median and 
ulnar nerves were dissected from the sac. The aneurysm 
was approximately 4 cm. in diameter, moderately thin walled 
and nonexpansile. The proximal artery was = and 
was occluded with a bulldog arterial clamp for 20 minutes, 
during which the hand remained warm. The artery was 
then ligated proximally and distally, and the sac with its 
yenae comitantes was removed. The distal artery was nar- 
rower than normal and contained a thrombus. 

Gross tissue examination revealed a specimen consisting 
of a 3.7-cm. segment of brachial artery and vein, together 
with a small amount of perivascular tissue. Beginning 0.8 
em. below the proximal resected end and extending for a dis- 
tance of 1.5 cm., the artery was dilated to a diameter of 3.2 
em. The vessel wall proximal to the aneurysmal dilatation 
was elastic, of normal thickness and lined by yellow, smooth, 
glistening intima. A branch artery arose from this portion. 
A groove, previously occupied by the median nerve, ran 
longitudinally along one side of the aneurysm, which was 
filled with friable red thrombus. Its wall was thin, devoid 
of intima, and hemorrhagic. Distal to the aneurysm, the 
artery was filled with a firmly fixed, gray-red thrombus, 
which protruded from the resected end. — 

Microscopical examination of a section taken from the 
distal segment showed the lumen to be almost completely 
filled with an organizing thrombus containing well preserved 
red and white cells. The intima was destroyed at its point 
of attachment. In other areas the internal elastic mem- 
brane was broken up or absent. Numerous lymphocytes 
and a few polymorphonuclear leukocytes were present in 
the media, especially around the vasa vasorum. A few red 
cells were scattered between the muscle fibers. The mural 
architecture was completely destroyed and replaced by 
chronic inflammatory tissue in which fibrous tissue and 
lymphocytes predominated. Also present were neutrophilic 
and eosinophilic polymorphonuclear leukocytes, numerous 
macrophages filled with hemosiderin granules, areas of 
hemorrhage and small foci of necrosis. Cultures from the 
aneurysm and from the thrombus were sterile. The path- 
ological diagnosis was chronic mycotic aneurysm of : the 
brachial artery, with organizing thrombus. 

The patient made an uneventful recovery and was dis- 
charged on the 15th postoperative day. He was seen 3 weeks 
after operation, when his only complaint was slight weak- 
ness and numbness of the left hand. Physical examination 
revealed that the apical systolic murmur had decreased in 
intensity, thet no early or late diastolic, basal or apical mur- 
murs had developed and that the median-nerve function had 
improved. The left radial pulse was still absent, but no color 
or temperature changes were noted in the hand. The club- 
bing of the fingers and cyanosis of the nails were no longer 
present. A blood culture taken at that time was sterile. 


Discussion 


Since the over-all mortality rate in bacterial 
endocarditis has been reduced to between 20 and 
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30 per cent by the use of antibiotics,? and the life 
expectancy of these patients prolonged, more ac- 
tive measures should be instituted in the treatment 
of mycotic aneurysms complicating the disease. 
Although these lesions may develop originally as 
a result of bacterial invasion of the artery, they 
should be sterile if the blood-stream has been effec- 
tively cleared of organisms prior to surgery. Paul, 
Bland and White? and Klein and Crowell® reported 
sterile mycotic aneurysms in patients after treat- 
ment with penicillin. The case presented above 
demonstrates another in which a mycotic aneurysm 
was found to be sterile after control of the bacteremia 
by the use of penicillin. 

Early surgical extirpation of these lesions should 
be performed whenever possible because aneurysms 
of this type are prone either to rupture or to im- 
pinge upon adjacent important structures. These 
complications may be avoided if the clinician is 
alert to the possibility of their development and 
institutes proper therapeutic measures before irre- 
versible changes have occurred. 


SUMMARY 


A case of endocarditis due to a Type VIII pneumo- 
coccus, with recovery after treatment with penicillin, 
is reported. 

The disease was complicated by the development 
of a mycotic aneurysm in the first portion of the 
left brachial artery, with compression and partial 
paralysis of the median nerve. Surgical removal 
of the aneurysm, which was found to be sterile at 
the time of operation, was followed by progressive 
improvement in the median-nerve function. 

Whenever feasible, early surgical excision of an 
aneurysm of this type is recommended. 
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PRIMARY HEMANGIOENDOTHELIOMA OF THE LIVER IN INFANCY* 


Report of a Case 


S. W. Berezin, M.D.,t J. G. SHarnorr, M.D.,f anp J. D. Stein, M.DS§ 


NEW YORK CITY 


RIMARY hemangioendothelioma of the liver in 

infancy is a rare disease as indicated by a re- 
view of the literature. In 1933 Kunstadter' re- 
ported 14 cases, reviewing 13 cases collected from 
the literature and adding 1 that had come under 
his observation. Since then Schumann,? in 1941, 
reported 2 additional cases, the first in a six-week- 
old infant and the second in a thirty-six-hour-old 
male infant who died of cerebral hemorrhage after 
delivery. Blauel* added 3 cases to the literature — 
1 in an infant and 2 in children. 

Foote‘ believed that these tumors were peculiar 
only to infancy. However, they may occur at any 
age. The patient in the case reported below is the 
youngest yet observed. The infant at the time of 
death was nine days old. The next youngest case 
is recorded by Bondy,® in which the patient was 
three weeks old at the time of death. The oldest 
recorded case was observed by Miller* in a man of 
seventy-six years. 

These tumors are definitely of a malignant charac- 
ter, and are not to be confused with benign heman- 
giomas of the liver. They have been variously re- 
corded in the literature as angiosarcomas, heman- 
giosarcomas, endothelioblastoma and so forth. The 
pathology has been thoroughly described.’ * ® 
Grossly, the liver is enlarged, studded with numer- 
ous nodules varying in size from a millet seed to 
masses several. centimeters in diameter. These 
nodules and masses can be seen on the liver sur- 
face and within its parenchyma. ‘They present on 
cut section a dark-red center and an irregular yellow- 
ish-gray outer zone. Histologically, these masses 
consist of blood spaces lined by proliferating endo- 
thelial cells in single and multiple layers. In some 
areas the endothelial cells form papillary ingrowths 
or proliferate in compact masses. 

As further evidence of the malignant character of 
the tumor, metastases have been observed in a num- 
ber of cases. Kunstadter! reported that metastases 
were present in 33 per cent of the 14 cases recorded 
in his paper. Metastases have been observed in 
the retroperitoneal lymph nodes, vertebras, skin, 
ribs, lungs, adrenal glands and spleen. Metastases 
are more commonly seen in adult cases znd more 
rarely observed in infants, as in the case reported 
below. 


*From the Pediatric Service (Dr. Harry S. Altman, physician-in-charge) 


and the Laboratories of Pathology, Lincoln Hospital, Bronx, New York. 
tChief of pediatrics, Ft. Hamilton Station Hospital. 
tChief of pathology, Mt. Vernon Hospital, Mt. Vernon, New York; 


formerly, chief of pathology, Lincoln Hospital, Bronx, New York. 
$Assistant resident in pediatrics, Lincoln Hospital, Bronx, New York. 


The clinical manifestations are characteristic 
There is usually a history of a large abdomen at 
birth or subsequent rapid abdominal enlargement. 
Constipation, abnormal stools, vomiting and pro. 
gressive weight loss are the most frequently ob- 
served symptoms. In older patients pain is a com- 
mon complaint. Pain is most often present in the 
lumbar, flank or shoulder area. 

The physical examination discloses one constant 
finding. It is the observation of a large abdomen 
becoming rapidly larger. The enlarged abdomen 
is usually interpreted as caused by hepatomegaly 
or right-upper-quadrant masses. Jaundice and 
ascites are rarely observed. 

The course in the disease is rapidly downhill. 
With the increasing enlargement of the liver, death 
soon follows. In the majority of the cases reported 
in infancy the patients died before six months of 
age. Death is interpreted as due chiefly to liver 
destruction by the neoplasm, or hastened by any 
metastases that may be present. 

The diagnosis has never been made clinically. 
Usually the diagnosis becomes apparent after lapa- 
rotomy or upon post-mortem examination. 


Case REPORT 


J. M., a white female infant, was born in the hospital on 
March 3, 1945, after a normal, spontaneous delivery, with 
a birth weight of 7 pounds, 9 ounces. Except for several 
raised moderately large purple masses in the skin of the 
right shoulder, right ear lobe and both lower extremities, 
she appeared to be of normal development. The skin masses 
were considered to be simple hemangiomas. 

The mother’s past history was noncontributory, except 
that she was classified as an arrested case of pulmonary 
tuberculosis. 

After delivery the patient did well until the 4th day of life, 
when slight icterus was first noted. On the next day the 
abdomen became distended. Enemas failed to relieve the 
distention. On the 7th day of life the enlarged abdomen 
was flat to percussion, and the superficial abdominal skin 
veins were distended. It was believed that the abdomen 
was not tender to palpation and that the liver and spleen 
were not palpable. At that time the hemoglobin was 72 
per cent (Sahli), with no erythroblasts seen in the peripheral 
blood smear. X-ray examination, consisting of a plain film 
of the abdomen, revealed a diffuse haziness suggestive of 
intra-abdominal fluid. The loops of small bowel seemed 
displaced to the left lower quadrant of the abdomen. An 
attempt at left paracentesis elicited a negative result; 5 cc. 
of frank blood was obtained upon right paracentesis. 

On the eighth day of life the patient appeared acutely 
ill. The scleras were definitely icteric. The abdomen was 
more markedly distended. A surgical consultation on the 
same day elicited the suggestion that the infant had a con- 
genital liver anomaly, but that the patient’s condition was 
too poor for surgical intervention. The patient died on the 
following day. The temperature was never elevated. The 
weight remained stationary. 
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Post-mortem examination disclosed a well developed, 
kedly icteric white female infant. Several raised, moder- 
purple masses were noted in the skin of the right 
shoulder, right ear lobe and both lower extremities. The 
abdomen was distended. The liver edge was palpable just 
above the right inguinal ligament. : : 

The thymus was of normal size, configuration and location. 

The lungs were well aerated and of normal configuration. 
Two hemorrhagic nodules were noted in the left upper lobe. 

The heart was enlarged but of normal configuration. 

When the abdomen was opened the liver was seen to occupy 
three fourths of the cavity. The liver weighed 420 gm. and 
was of normal configuration. The capsule was smooth and 
glistening. On section the parenchyma presented a variegated 
coloring. Deep-purplish, soft areas were seen interspersed 
with yellowish-brown and deep gray zones (Fig. 1). 

The spleen was moderately enlarged but otherwise normal. 

The pancreas, adrenal glands and genitourinary and 
gastrointestinal systems, as well as th~ brain and pituitary 

Jand, showed nothing remarkable. 

Sections from the skin masses revealed many markedly 

distended capillary vessels in the dermis that were closely 


mar 
ately large, 


Tumor Masses in the Liver as Seen on the 


Ficure l. 
Cut Surface. 


packed. There was a scant interstitial stroma. The capillary 
vessels contained few erythrocytes. The endothelial cells 
were large but of uniform appearance. 

Irregularly outlined masses in the liver (Fig. 2) demon- 
strated areas of dilated vascular sinuses lined by large endo- 
thelial cells, in many of which papillary excrescences com- 
posed of massed endothelial cells were seen. In other areas 
the endothelial cells were present in solid sheets. The endo- 
thelial-cell nuclei varied in staining intensity; many were 
large and vesicular, and others were markedly hyperchromatic. 
The hepatic lobules revealed marked central necrosis. 

Sections taken from the hemorrhagic nodules in the lungs 
showed intra-alveolar hemorrhage. 

The final diagnoses were primary hemangioendothelioma 
of liver and benign hemangiomas of skin. & 
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Discussion 
It is suggested that in cases of infants or young 


children with rapid abdominal enlargement at- 
tributable to hepatomegaly, with or without jaun- 


Ficure 2. Photomicrograph of the Hepatic Neoplasm (x 125). 


dice, hemangioendothelioma of the liver should be 
considered as a possible diagnosis. 
SUMMARY 


A case of congenital primary hemangioendo- 
thelioma of the liver in a nine-day-old infant is 


reported. 
This is the youngest patient with such a disease 


yet observed. 
The clinical and pathological aspects of the 


disease are reviewed. 
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MEDICAL PROGRESS : 


INTERCAPILLARY GLOMERULOSCLEROSIS (Concluded) 


Paut tstiet, M.D.,* B. Porter, M.D.t 


CHARLOTTE, NORTH CAROLINA, AND RICHMOND, VIRGINIA 


TO HyPERTENSION AND ARTERIOLO- 
SCLEROSIS 


RELATION 


A close relation between intercapillary glomerulo- 
sclerosis and arteriolosclerosis of the kidney has 
been obvious to all observers.“ 78 The two 
lesions roughly parallel each other, but a sufficient 
number of exceptions exist to justify the statement 
that the relation is likely to be coincidental. Al- 
though arteriolosclerosis cannot be excluded as a 
contributing factor in bringing about intercapillary 
glomerulosclerosis, it cannot be regarded as the 
sole cause. In the age group in which most cases 
of intercapillary glomerulosclerosis occur, a large 
percentage of patients reveal marked arteriolo- 
sclerosis of kidneys with or without the glomerular 
lesions. Intercapillary glomerulosclerosis has been 
observed occasionally without significant vascular 
changes.* 

The involvement of efferent arterioles in the 
process of hyalinization seems to be significant.” ° 
Allen* emphasizes the fact that in his experience 
arteriolosclerosis of efferent vessels is absent in 
nondiabetic cases. Confirmation of this observa- 
tion on other large series of cases would indeed be 
desirable. If involvement of the efferent arterioles 
could be regarded as a specific change in inter- 
capillary glomerulosclerosis, a new avenue of ap- 
proach would be opened for an explanation of the 
peculiar glomerular lesion and its clinical counter- 
part. At present, however, factual observations 
in this respect are not substantiated in sufficiently 
large numbers to serve as a basis for a theory of the 
pathogenesis of intercapillary glomerulosclerosis. 

Hypertension, if it occurs in intercapillary 
glomerulosclerosis, is more likely to be correlated 
with the accompanying arteriolosclerosis. How- 
ever, hypertension is not observed so constantly as 
arteriolosclerosis in cases of intercapillary glo- 
merulosclerosis. Most of the earlier reports?®-* 
show benign and more often moderate arterial 
hypertension in practically all cases. Cases of 
malignant hypertension have not come to our at- 
tention. Later statistics, however, reveal a con- 
siderable number of cases of intercapillary glo- 
merulosclerosis in which hypertension is absent. 
Laipply* found it in only 64.6 per cent, Henderson 
et al.!* in 60 per cent, and Goodof* in only 50 per 
cent. The low incidence of hypertension cannot 
fully be explained by the assumption that milder 


*Pathologist, Charlotte Memoria! Hospital, Charlotte, North Carolina. 
Professor of medicine, Medical College of Virginia, Richmond, Virginia. 


or diffuse glomerular lesions were included in the 


statistics since the criteria given in some of them . 


are undoubtedly those of intercapillary glomerulo- 
sclerosis of the nodular type. It must thus be 
concluded that hypertension, though present in a 
large percentage of cases of intercapillary glo 
merulosclerosis, — according to Henderson et al,# 
twice as frequently as in diabetes without inter. 
capillary glomerulosclerosis, — is not an essential 
part of the clinical syndrome and is present less 
frequently than arteriolosclerosis. 

In summary, arteriolosclerosis roughly parallels 
the severity of intercapillary glomerulosclerosis, 
but the relation is likely to be coincidental. Involve- 
ment of the efferent arteriole is reported to be con- 
fined to cases of diabetes. Hypertension most 
probably related to the vascular rather than the 
\glomerular changes occurs in about 58 per cent of 
\cases of intercapillary glomerulosclerosis. 


RELATION TO RENAL IMPAIRMENT, UREMIA AND 
ANEMIA 


Although renal function is markedly impaired in 
a large percentage of cases, death is just as often 
due to cardiovascular disease and intercurrent in- 
fections. Data concerning the renal function in 
this condition are still not so complete as may be 
desired. At least two thirds of the cases show evi- 
dence of renal insufficiency as indicated by signif- 
icantly elevated urea nitrogen or nonprotein nitro- 
gen. Anson™ reports renal impairment in 66 per 
cent, Henderson et al.!® in 64 per cent, Porter and 
Walker in 60 per cent, Siegal and Allen® in 80 per 
cent, and Newburger and Peters”® in 75 per cent. 
Death in uremia is reported to have occurred in 
17.7 per cent by Laipply‘ and in 33 per cent of 12 
cases reported by Chasnoff.2* The hypochromic 
microcytic anemia seems to be roughly parallel to 
the impairment of renal function.!° 

In the.remaining cases cerebral accident, cardiac 
failure, coronary occlusion and other manifesta- 
tions of cardiovascular lesions are responsible for 
death. Incidental causes of death are likewise re- 
ported in a relatively small percentage.'® No definite 
statement can be made regarding the prognosis. 
Only Spihler">” and Auroi!® venture to predict 


that death may be expected two or three years after 


the syndrome has fully developed. 

In summary, rather scant data concerning the 
involvement of renal function show impaired func- 
tion in approximately 68 per cent and uremia in’ 
about 25 per cent of patients with intercapillary 
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glomerulosclerosis not dying from nonrenal causes. 
Microcytic, hypochromic anemia seems to parallel 
renal impairment. According to some authors, 


death is expected two or three years after the clinical 
syndrome has fully developed. 


D1aBETES AND INVOLVEMENT OF IsLANDs OF 
LANGERHANS 


Most patients suffered from diabetes of relatively 
mild degree — as can be expected in the age group 
from fifty to seventy years in which the majority 
of these cases occur. It seems to be the rare excep- 
tion that symptoms and signs of renal involve- 
ment antecede detectable diabetes by a few months.® 
Auroi!® remarks that one should examine for 
“masked”? diabetes in the presence of hypertension 
and the nephrotic syndrome. Almost always dia- 
betes is recognized prior to the renal disease.” *4 
In fact, the severity of intercapillary glomerulo- 
sclerosis seems to increase with the known duration 
of diabetes. Goodof* reported a consistent in- 
crease in severity after a known duration of six 
years, a statement fully confirmed by Henderson 
et al.6 These observations appear to be adequate 
proof that the glomerular lesions are directly re- 
lated to diabetes mellitus, though additional fac- 
tors may be required for its precipitation. The sever- 
ity of the diabetes, on the other hand, was not 
found to be parallel to the severity of the glomerular 
lesion,'® nor did the treatment for diabetes seem to 
have any bearing on the renal involvement.* © % 
It is for this reason that Dolger*® has justifiably 
criticized the term “complication” as applying to 
vascular or glomerular lesions in diabetes. Since 
even the control of diabetes over a period of years 
cannot prevent the development of vascular and 
glomerular lesions, these should be considered as 
manifestations of the same basic disorder rather 
than “complications” of diabetes. 

There is no direct relation between intercapillary 
glomerulosclerosis and hyalinization of the islands 
of Langerhans.* 1617 Henderson et al.'® con- 
clude from their data that intercapillary glomerulo- 
sclerosis is not a more reliable criterion for post- 
mortem diagnosis of diabetes than the hyaliniza- 
tion of the island of Langerhans, in contrast to 
Laipply,* who considers intercapillary glomerulo- 
sclerosis the more reliable criterion. 

Thus, in the great majority of cases, diabetes 
antecedes intercapillary glomerulosclerosis. The 
latter increases in severity after a known duration 
of diabetes of six years. Treatment for diabetes 
has no bearing on the development of intercapillary 
glomerulosclerosis. There is no consistent relation 


between intercapillary glomerulosclerosis and 
_ glomerular disease. 


alinization of the islands of Langerhans. 


RELATION TO RETINOPATHY 


Retinal changes have frequently been mentioned 
in reports of cases of intercapillary glomerulo- 
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sclerosis, but only during the past year has the re- 
lation between retinopathy and intercapillary glo- 
merulosclerosis been made the subject, of specific 
studies. Henderson and his associates!*® found that 


‘retinopathy was present in 68.8 per cent of cases 


of diabetic intercapillary glomerulosclerosis, in con- 
trast to 22.8 per cent of cases of diabetes without 
intercapillary glomerulosclerosis. Further analysis 
revealed two points of significance. In the first 
place, the great majority of cases showed a more 
complex type of retinopathy; the purely hyper- 
tensive type was present in only 1 out of 32 cases. 
Hence, retinopathy associated with intercapillary 
glomerulosclerosis almost always includes changes 
attributable to diabetes. 

Secondly, in the subdivision and grading of the 
retinal changes, it was noted that the incidence of 
more complex and advanced types was higher in 
cases of diabetes with intercapillary glomerulo- 
sclerosis; those showing hemorrhages only or hemor- 
rhages with punctate exudates were less frequently 
associated with intercapillary glomerulosclerosis. 
The authors concluded that the advanced type of 
diabetic retinopathy is more or less regularly. asso- 
ciated with intercapillary glomerulosclerosis. 

Dolger,”® who based his report on a purely clinical 
study of a large number of patients, including 55 
cases of juvenile diabetes, found that 50 per cent 
of his patients exhibited hypertension and albumin- 
uria at the time of earliest retinal hemorrhages. His 
investigation correlates retinopathy with the clinical 
syndrome of diabetes, hypertension and albumin- 
uria, assuming the identity of this syndrome with 
intercapillary glomerulosclerosis. This identity, 
however, is still being discussed. His statistics show 
the remarkable fact that there is practically no 
difference in the onset of retinopathy in the third 
and fourth decades of life, appearing thirteen years 
after onset of diabetes in each group of patients 
and being associated in 50 per cent with hyper- 
tension and albuminuria regardless of the age group. 
In patients of the fifth decade evidence of “accel- 
erated vascular degeneration” with “earlier appear- 
ance of all abnormal findings” occurs at an average 
of ten years after onset of diabetes. 

His observations show that retinopathy presages 
the vascular lesions and also, by implication, inter- 
capillary glomerulosclerosis. 

In summary, advanced retinopathy, specifically 
of the diabetic type, is more or less regularly asso- 
ciated with intercapillary glomerulosclerosis and 
should therefore be added to the complex clinical 
syndrome associated with the glomerular lesion. 
It precedes the renal changes and is more closely 
related to the diabetes than to the vascular or 


HISTOGENESIS 


A number of notable contributions to morpho- 
logic details have been published in the litera- 
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ture,” ® 2627 but this report concerns only studies 
that are pertinent to the problem of histogenesis. 

The hyaline deposits in the glomeruli in hemat- 
oxylin-stained and eosin-stained sections often 
resemble amyloid, but do not possess its staining 
characteristics. Some authors believe it to be 
amyloid-like.** 2° Occasionally, it stains with Congo 
red, but Fahr,® who erroneously classified some 
of his earlier cases originally as amyloidosis, ad- 
mits the lack of specificity of this staining reaction, 
and he, like most authors, concludes that the 
material cannot be identified as amyloid. 

The glomerular changes, though often not in 
direct continuity with the hyalin in arterioles, were 
most commonly seen in senile kidneys and there- 
fore originally conceived as aging or ‘“‘axial’” de- 
generation. In only two conditions, however, was 
this process observed in an extremely striking de- 
gree—namely, in diabetes and chronic intra- 
capillary glomerulonephritis. Almost all sub- 
sequent observers have agreed with the descrip- 
tive identification of the lesion. Many have ac- 
cepted the concept of intercapillary glomerulo- 
sclerosis, but some authors, notably Allen,® Laipply* 
and Bell’ have disagreed with the assumption that 
the changes take place primarily in the inter- 
capillary connective tissue. They have come to the 
conclusion that the lesions are produced by a split- 
ting of the capillary basement membrane. Both 
Allen* and Bell’ agree in their most important argu- 
ment: that splitting and fraying of the inner base- 
ment membrane can be observed in early lesions. 

In an analysis of the early lesion! it was found 
very difficult to determine accurately the origin 
of frayed fibers “splitting off’ or “merging with” 
the capillary basement membrane. A special stain 
was devised for this purpose,' but the authors were 


‘finally convinced that conclusions regarding the 


origin of these fibers had to be reached by inference 
rather than by indisputable observation. All ob- 
servers agree that the first appearance of fibers 
and hyalin occurs at the “inner” basement mem- 
brane — that is, the segment of the capillary wall 
that is situated toward the center of the lobule. 
To explain this position, which is characteristic 
for the early lesion, as well as its mode of exten- 
sion, it was assumed that the original changes take 
place in the intercapillary connective tissue, the 
only available anatomic structure that could ac- 
count for the peculiar topographic distribution. 

To illustrate the complexity of this problem we 
refer to a recent study of the glomerular basement 
membrane by McManus.*® His periodic acid stain 
reveals that the basement membrane of the arterioles 
is lost as the capillaries of the tuft form in the 
glomerulus. The basement membrane of capil- 
laries appears to derive from Bowman’s capsule, 
leaving points of reflection or the intercapillary 
space. This space usually appears empty, but very 
rarely contains cells of the “mesangium.” In glo- 
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merulosclerosis, glomerulonephritis and eclampsia 
the space shows up better than it is usually seen, 

Bell’ does not accept the existence of intercapil. 
lary connective tissue in the periphery of the glo. 
merular lobule. Zimmermann," however, hag 
convincingly demonstrated its occurrence in the 
normal glomerulus. The connective tissue is thick. 
est at the pole, thinning gradually toward the 
periphery. We do not believe that it is possible to 
determine in any given section just how far out 
into the lobule it extends. Allen*® speaks of a “man. 
tle” surrounding the capillary loop corresponding 
to the adventitia. This tissue may be indistip. 
guishable from the basement membrane and may, 
according to Allen,* take part in the process of 
hyalinization, although the lesion primarily involves 
the basement membrane. 

Fahr® has recently proposed a new hypothesis 
concerning the histogenesis of intercapillary glo- 
merulosclerosis. He compares the histologic struc- 
ture of the glomerulus with that of the tubules. 
The latter are composed of epithelium, tunica 
propria and interstitial tissue, separating the 
tubules from the adjacent capillary membrane and 
its endothelium. He conceives of the glomerular 
tuft as a structure in which the tunica propria, the 
interstitial tissue and the capillary membrane have 
merged into one membrane. He therefore concludes 
that two forms of glomerulosclerosis can be dis- 
tinguished: the capillary form, generally identical 
with arteriolosclerosis; and the extracapillary form, 
genetically analogous to hyalinization of the tunica 
propria of the tubules. It is the latter form that is 
identical with the lesion under consideration. 

The terms extracapillary glomerulosclerosis 
(Fahr*) and mural glomerulosclerosis (Allen*) repre- 
sent difference in interpretation, not in observa- 
tion. We prefer to maintain the original term be- 
cause it appears to be the most descriptive one, 
and because most authors agree that the fully de- 
veloped lesion creates the impression that it is situ- 
ated between the capillaries. 

In summary, the concept that the glomerular 
changes originate from intercapillary connective 
tissue is reached by inference, mainly on the basis 
of its peculiar topography. There is, however, no 
unanimity of opinion in this respect. Various 
theories have been proposed. It is suggested that 
the term intercapillary glomerulosclerosis be re- 
tained since it has served well for the purpose of 
descriptive identification. 


INTERCAPILLARY GLOMERULOSCLEROSIS As A 
CLINICOPATHOLOGICAL ENTITY 


The histologic segregation of the first 8 cases! 
seemed to be justified in part by the fact that cer- 
tain clinical features were associated with the 
disease. It was then stated that a previous history 
of diabetes, edema of the nephrotic type and gross 
albuminuria were characteristic. Hypertension was 
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frequently present in cases associated with renal 
decompensation. Twelve years later Bell’ con- 
cluded that clinical symptoms and signs of diabetes 
seldom warrant the diagnosis of intercapillary 
glomerulosclerosis. ‘There are no definite clinical 
features, he states, by which diabetes with inter- 
capillary glomerulosclerosis can be distinguished 
from diabetes without intercapillary glomerulo- 
sclerosis. A survey of the literature has shown that 
neither of the statements is entirely correct. 

The accumulated experience since the first pub- 
lication has shown that the complete clinical syn- 
drome occurs in a relatively small percentage of 


cases of intercapillary glomerulosclerosis. With 


the exception of chronic glomerulonephritis, it can 


be stated that diabetes occurs in almost all cases of 
intercapillary glomerulosclerosis. Hypertension is 
‘found in approximately 60 per cent. Significant 
albuminuria is found in the majority of cases (ap- 


proximately two thirds), edema of the nephrotic 
type in less than 10 per cent, tmpatrment of renal 


function in from 50 to 75 per cent, uremia in roughly 


20 per cent, and retinopathy in 86 per cent of cases 
with the advanced lesion. It is therefore correct to 
state that thére are no definite clinical features to 
establish the diagnosis of intercapillary glomerulo- 
sclerosis.” They are certainly not so definite as the 
histologic findings. Intercapillary glomerulo- 
sclerosis shares this fate with many other distinct 
pathologic conditions of inner organs. 

Before final judgment is cast, two factors should 
be evaluated in future studies. The first is that a 
complete clinical investigation should be correlated 
to histologic findings, with specific reference to the 
degree and type of the lesion. Many of the older 
reports are not entirely conclusive in this respect. 
From some of the recent studies it seems likely that 
the severe, nodular type shows a closer and more 
consistent relation to the clinical symptomatology 
than the mild or diffuse type. Mild glomerular 
lesions are less apt to give rise to any component 
of the complex clinical manifestations, whereas the 
more severe lesions manifest themselves more com- 
pletely. 

Secondly, it is conceivable that the preponderance 
of the various components depends significantly on 
the age distribution. Spihler™’” has suggested 
dividing the clinical picture into three types: 
diabetes in youth, beginning with nephrosis and 
later showing elevation of blood pressure and 
symptoms and signs of nephrosclerosis; diabetes in 
middle age, in which vascular and nephrotic syn- 
dromes develop simultaneously; and diabetes in 
old age, in which nephrosclerosis is predominant, 
often without the nephrotic syndrome. 

Spihler™ ” has gained this impression from ob- 
servations of his own relatively small series of cases. 
Discrepancies concerning the frequency of certain 
components of the clinical symptomatology may 
be solved if Spihler’s concept can be verified with 
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larger series. Most previously reported statistics 
do not lend themselves adequately to a respective 
analysis. 

The question whether or not intercapillary 
glomerulosclerosis constitutes a clinicopathological 
entity cannot be answered with finality. Even 
though relatively rare, exceptions have been ob- 
served: cases in which diabetes was absent, al- 
though the renal lesions were fully developed. It 
is also undoubtedly true that identical lesions occur 
in glomerulonephritis without diabetes in a sig- 
nificant number of cases. A similar situation, how- 
ever, exists in many other “diseases” in which a 
definite pattern of clinical signs and symptoms is 
correlated to distinct pathological findings, although 
the same histologic change may occur in a dif- 
ferent set of circumstances and may result from 
different etiologic factors. Should we abolish the 
concept of malignant hypertension because the 
same histologic changes in arterioles occur in peri- 
arteritis nodosa and lupus erythematosus? 

Whether we look upon intercapillary glomerulo- 
sclerosis as a clinical entity depends to some ex- 
tent on the approach to this question. The clin- 
ician, observing a diabetic patient who develops 
gross albuminuria, nephrotic edema, hypertension, 
impairment of renal function and retinopathy has 
in the past regarded such a condition as coincidental 
or as a concurrence of two or three different dis- 
eases.® 16 28 He is now in a position, however, to, 
predict with reasonable certainty a pathologic 
lesion in the kidney that is directly related to the 
basic metabolic disorder, — the diabetes, — merely 
constituting a variant of its manifestation. Ob- 
viously, there can be no accurate correlation between 
the ‘histopathological findings in the glomeruli and 
the clinical symptoms. This is due to the fact that 
there is no way of determining accurately how 
many glomeruli are involved or to what degree 
protein metabolism is compromised by protein loss 
on the one hand and disturbance of protein syn- 
thesis on the other. It is obvious that the latter 
factor is considerably disturbed in patients with 
glomerulonephritis with the nephrotic syndrome, 
and apparently the same statement applies to the 
condition under discussion. One.can say, however, 
that in a patient fifty or more years of age with 
chronic diabetes, nephrotic edema and albumin in 
the urine with high blood cholesterol, one can 
safely make the diagnosis of intercapillary glomerulo- 
sclerosis with approximately 100 per cent accuracy. 
Glomerulonephritis is rarely a problem in patients 
of this age group. Repeated Addis counts noting 
the number of red cells and casts excreted each 
twenty-four hours will certainly enable one to make , 
the diagnosis of glomerulonephritis, for in that 


condition red cells will appear in pathologic numbers ~ 


in contrast to lack of hematuria of significant degree 
in intercapillary glomerulosclerosis. 
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The diagnosis of this disorder carries with it a 
grave prognosis, which cannot be influenced by 
treatment of diabetes. It is true that the clinical 
diagnosis of intercapillary glomerulosclerosis is not 
infallible, but the “‘presence of advanced lesion can 
be predicted with considerable certainty.’* It is 
inferred from the study of the literature that most 
authors have shared this experience. The difficulty 
in recognizing earlier or less advanced lesions does 
not interfere with the concept of intercapillary 
glomerulosclerosis as a clinicopathological entity. 
It should rather constitute a challenge to a search 
for better criteria for early diagnosis. 
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CASE 34261 


PRESENTATION OF CASE 


First admission. A thirty-year-old Negro en- 
tered the hospital because of weight loss and flank 
pain. 

Six weeks before admission the patient developed 
a urethral discharge three days after suitable ex- 
posure. This was diagnosed as gonorrhea by his 
physician, and treatment consisted of four injec- 
tions of penicillin followed by three tablets of 
sulfadiazine every four hours for four days. He 
stopped “half-way through the treatment” be- 
cause of malaise and feverishness. Two days after 
the sulfadiazine was stopped he became oliguric, 
and two days later anuric. The anuria lasted for 
two days and was succeeded by polyuria, nocturia, 
cloudy urine and fiank pain. Over the next four 
weeks the last two symptoms gradually subsided 
but the polyuria, nocturia (three times) and general 
malaise continued and the patient lost 25 pounds. 
There was no dysuria, hematuria or colicky pain. 
Four days before admission he noted the onset of 
continual nausea, occasional. vomiting, cramping 
of the fingers and blurring of vision. 


Twelve years before admission the patient had 
contracted pulmonary tuberculosis and spent three 
years in a sanatorium. 

Physical examination showed a well developed, 
thin, pale Negro. The left chest moved poorly 
with respiration, and there was decreased resonance, 
breath sounds and spoken voice over the left upper 
lobe. Bilateral costovertebral-angle tenderness was 
present. 

The temperature, pulse and respirations were 
normal. The blood pressure was 100 systolic, 60 
diastolic. 

The hemoglobin was 12 gm. per 100 cc., and the 
white-cell count was 7100.. Urinalysis showed a 
specific gravity of 1.010, a ++ test for albumin, 
no red cells and 5 to 10 white cells per high-power 
field. A culture of the urine grew a nonhemolytic 
streptococcus and Staphylococcus albus. Repeated 
sputum examinations were negative for acid-fast 
bacilli. The nonprotein nitrogen was 100 mg., and 
the total protein 4.1 gm. per 100 cc., with an al- 
bumin-globulin ratio of 0.9; the serum calcium 
was 7.7 mg. and the phosphorus 4.6 mg. per 100 cc., 
and the carbon dioxide was 19.3 milliequiv. per 
liter. There was no sulfonamide in the blood. A 
phenolsulfonephthalein test showed less than 5 per 
cent excretion of the dye in two’ hours. A blood 
Hinton test was negative. The basal metabolic 
rate was —26 per cent. X-ray films of the chest 
showed findings consistent with an old pneumo- 
thorax on the left side and resulting pleural thicken- 
ing. There was no evidence of activity. A plain 
film of the abdomen displayed no unusual features. 
The kidney shadows were incompletely visualized. 

The patient improved somewhat on a _ low- 
sodium, normal-protein diet and forced fluids. The 
nonprotein nitrogen fell to 74 mg. and the phos- 
phorus to 4.6 mg. per 100 cc. 
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The patient was discharged to be followed in the 
Qut-Patient Department. 

Second admission (two months later). He did 
well at home for several weeks but then noted the 
onset of malaise, intermittent ankle edema, nausea, 
occasional vomiting and a chronic cough produc- 
tive of whitish sputum. Left costovertebral-angle 
and flank pain persisted, as well as nocturia (two 
or three times). There were no chills, fever, dysuria 
or hematuria. 

Physical examination showed, in addition to the 
findings on the first admission, generalized, firm, 
mobile, discrete, nontender lymphadenopathy and 
minimal pitting edema of the legs and ankles. 

The hemoglobin was 8.5 gm., and the white-cell 
count 9600. Urinalysis showed a specific gravity 
of 1.012, a +++-+ test for albumin and numer- 
ous white cells. There was no growth on culture 
of the urine. The nonprotein nitrogen was 61 mg., 
the total protein 5.7 gm. (albumin-globulin ratio 
of 0.8), the serum calcium 8.5 mg., and the phos- 
phorus 4.5 mg. per 100 cc. Two Congo-red tests 
showed respectively 41 per cent and 70 per cent re- 
tention of the dye in the serum. In an x-ray film 
of the chest no change was seen in the left lung, 
whereas in the right there was an area of increased 
density at the right base and a similar area pre- 
viously noted at the- right hilus was somewhat 
larger. 

Very little change was noted in the patient’s 
clinical condition or laboratory data during this 
hospital stay, and he was discharged on the seven- 
teenth day. 

Final admission (four months later). The pa- 
tient did fairly well on bed rest at home for two 
months, but then coincident with his getting up 
he suffered a return of the old symptoms — malaise, 
anorexia, nausea, vomiting and pain in the left 
flank, radiating around to the groin. All these pro- 
gressed and as the vomiting became worse the urine 
output decreased. During the week before ad- 
mission he noted facial edema in the mornings and 
occasional twitching of the legs. 

Physical examination showed a thin, moderately 
dehydrated, sleepy, yet well oriented man lying 
flat in bed. Aside from the patient’s general con- 
dition the physical findings had not changed. 

The temperature, pulse and respirations. were 
normal. The blood pressure. was 95 systolic, 60 
diastolic. 

The hemoglobin was 8 gm., and the white-cell 
count 13,300, with 92 per cent neutrophils. Uri- 
nalysis showed a specific gravity of 1.010, a +++ 
test for albumin and 1 or 2 red cells and 0 to 2 
white cells per high-power field. Again, urine 
cultures grew nothing. The nonprotein nitrogen 
was 176 mg., the total protein 4.0 gm: (albumin- 
globulin ratio of 0.7), the serum calcium 5.3 mg., 
and the phosphorus 16.6 mg. per 100 cc.; the carbon 
dioxide was 24.9, the chloride 86, the sodium 125, 
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and the potassium 7.3 milliequiv. per liter, and 
the cholesterol 208 mg. per 100 cc. X-ray films of 
the chest and abdomen showed no essential change 
except for disappearance of the area of increased 
density at the right base. 

The patient gradually lapsed into coma, the tem- 
perature became subnormal, reaching a low point 
of 93°F. (rectal), the pulse remained in the neigh- 
borhood of 70 to 80, and the respirations varied 
between 12 and 20. Muscular twitching was 
prominent. He was given plasma, physiologic 
saline solution, sodium lactate and desoxycorti- 
costerone acetate. In spite of this the serum sodium 
fell to 108, the carbon dioxide to 15.5, and the 
chloride to 57 milliequiv. Ber liter; the nonprotein 
nitrogen rose to 240 mg. per 100 cc. Terminally, 
respirations became slow and deep, the pulse was 
slow, and the blood pressure fell to 60 systolic, 20 
diastolic. He died quietly on the fifteenth hospital 
day. 


DIFFERENTIAL DIAGNOSIS 


Dr. Jacos LERMAN: Two Congo-red tests showed 
respectively 41 per cent and. 70 per cent retention 
of dye in the serum. 

That is an important statement. These tests 
were done in a short space of time. Therefore, I 
must accept the 41 per cent retention of the dye 
as more valid than the 70 per cent, because the 
previous uptake of Congo red by the ‘liver cells 
would have given falsely high results in subsequent 
tests. 

On the first admission we find that the patient 
reacted to sulfonamides, resulting in renal shut- 
down. Most likely this was due to the deposit of 
crystals in the tubules rather than to a sulfonamide 
type of acute nephritis. In the course of the follow- 
ing four weeks he began to develop evidence of 
marked renal failure. Because of the short dura- 
tion one must assume that this man had under- 
lying renal disease. Otherwise, it is hard to explain 
the rapid progression of renal failure. He began 
to show polyuria, nocturia, malaise, weight loss 
and so forth. He began to retain phosphorus and 
developed symptoms of tetany. The laboratory 
data subsequently verified this — that is, the blood 
calcium dropped. We also learn that he had had 
pulmonary tuberculosis in the past. 

He showed, on examination,’ bilateral costo- 
vertebral-angle tenderness, which we assume was 
due ,to infection in the kidneys. It might have 
been due to residue of crystals in the tubules, 
although that is not likely. .It was about four weeks 
from the onset of the first damage by sulfonamides, 
and we would expect no more physical signs at 
that time. The urinary findings favor renal in- 
fection. In addition, he began to show evidence of 
acidosis. The reduced carbon dioxide was probably 
the result of damage to the ammonia-producing 
mechanism, so that he was losing a great deal of 
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base. The basal metabolic rate was —26 per cent. 

I assume that it was taken because someone sus- 
pected lipoid nephrosis. Actually, we do not have 
much evidence for lipoid nephrosis here. Later on, 
we learn that the cholesterol was normal. On the 
second admission he developed a chronic cough and 
further changes in the lung seen on x-ray examina- 
tion. It might be well to look at the films. 

Dr. Stantey M. Wyman: The old thickened 
pleural line is seen overlying a partially collapsed 
left lung, and some calcification is seen in this area, 
probably lying posteriorly and not in the lung itself. 
There are a few small mottled areas of calcification 
in the right upper-lung field. The heart is drawn 
toward the left. The “eft costophrenic angle is 
obliterated by the old pleuritis. There is an in- 
definite shadow of density overlying the right 
hilus, which persists on the next examination and 
seems still larger about two months later. At that 
time there is a small area of hazy density in the 
right costophrenic angle. The last film of the chest 
shows a decrease in size of the round area of den- 
sity over the right hilus. The left chest shows no 
definite change at this time. The two films of the 
abdomen outline very poorly the kidney shadows. 
I think the right kidney may be a little large. The 
left I cannot adequately see. The liver does not 
appear enlarged; the spleen cannot be outlined. 

Dr. Lerman: Are there any renal calculi? 

Dr. Wyman: No; I do not see any in these films. 
I also do not see any unusual soft-tissue masses. 

Dr. Lerman: There is mention of a shadow at 
the right base, which decreased in size. 

Dr. Wyman: Yes; this is the one in the right 
lower-lung field that disappeared in four months. 
The second shadow had become somewhat smaller. 

Dr. Lerman: On seeing the x-ray films, I wonder 
if one might conjure up such a diagnosis as cancer 
of the lung, particularly lymphoma. The disappear- 
ance of this shadow and the changes in the medias- 
tinum tend to rule out this diagnosis. 

On the final admission he developed dehydra- 
tion and marked chemical changes in the blood, 
which I shall discuss in a minute. 

_It seems to me, from the evidence available, 
that there was an underlying chronic pyelonephri- 
tis, resulting in renal failure. In addition, the evi- 
dence seems to point toward amyloid disease, par- 
ticularly the high uptake of Congo red. He had a 
good background for amyloid disease — namely, 
long-standing pulmonary tuberculosis. Unfor- 
tunately, we find no mention of the size of the liver 
or spleen, although Dr. Wyman has just said that 
the liver was normal in size and that the spleen 
could not be visualized. Is that correct? 

Dr. Wyman: So far as I can see. 

Dr. Lerman: The evidence of tubular damage 
we have obtained from the history also favors 
amyloid nephrosis. Mention is made of generalized 
lymphadenopathy in addition to the nodes in the 
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mediastinum. The only conclusion that I can make is 
that this was not lymphoma, but rather tuberculoys 
nodes. In addition, he had evidence of clinical 
tetany. With a low calcium and high Phosphorus 
of this degree, we must assume that the Pathologist 
will find secondary hyperplasia of the parathyroid 
glands. 

How can we explain the dramatic change in the 
blood chemical findings? I refer to the very low 
levels of blood sodium and chloride and the high 
blood potassium. These raise the question of 
Addison’s disease. We have here a possible back- 
ground for Addison’s disease — namely, long-stand- 
ing pulmonary tuberculosis. Therefore, damage 
to the adrenal glands is possible. There is no men- 
tion and we see no evidence of calcification of the 
adrenal glands. Although this does not rule out 
Addison’s disease, it certainly does not favor it, 
The history in itself does not give clues to any 
previous episodes of adrenal failure. This patient 
had plenty of opportunity to develop adrenal 
failure, particularly following the reaction to sul- 
fonamides. However, there is no evidence of 
adrenal failure at that time. As I interpret the x-ray 
films he had a normal-sized heart. Do you agree, 
Dr. Wyman? 

Dr. Wyman: Yes. 

Dr. Lerman: In general in Addison’s disease one 
finds a rather small heart. I think one can account 
for the marked changes in the blood chemical 
findings by the fact that the patient was severely 
dehydrated. He had lost a good deal of sodium and 
chloride by vomiting and a good deal of base 
through the kidneys as a result of damage to the 
ammonia-producing mechanism. Also, the failure 
of the blood to improve even transiently from treat- 
ment with salt and desoxycorticosterone acetate 
is against the diagnosis of adrenal failure. 

One thinks also of renal tuberculosis as a com- 
plicating factor here. We have not enough evi- 
dence for it. There was no significant hematuria, 
and nothing is mentioned in the examination of 
the urine to give a positive clue. So I have to rule 
it out. 

Dr. F. Dennetre Apams: How do you account 
for the pain? It worries me. The patient came in 
complaining of pain. 

Dr. Lerman: I thought we might find evidence of 
renal calculus. However, the absence of hematuria 
and these x-ray films make one believe that there 
is not enough evidence for renal calculus. Perhaps 
the patient passed a stone. He also complained of 
pain in the flank on the second admission. It could 
be explained by pyelonephritis, since there is evi- 
dence of renal infection. 

Dr. ALFrep Kranes: Do we know how long he 
had the low-sodium diet? Was he on it during the 
entire period? 

Dr. Ernest Craice: About four months. 
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Dr. Kranes: The reason I ask is that this type 
of death has been described in people with renal 
disease on a low-sodium diet and is something that 
should be borne in mind. The clinical findings of 
so-called sodium-depletion shock resemble acute 
renal insufficiency. In addition to the mechanism 
that Dr. Lerman mentioned, it may be partially 
responsible. 

Dr. Epwarp F. Buianp: He did not respond 
promptly to cessation of the low-sodium regime. 

Dr. Tracy B. Mattory: On the last entry he 
received adequate saline solution. 

Dr. LermAN: I had assumed that he was on the 
low-sodium diet only on the first admission, since 
subsequently the diet was not mentioned. I had 
supposed that later he was placed on a normal diet — 
apparently this is not so. 

Dr. CraiceE: He was carried at home on a moder- 
ately low-sodium diet. During the last admission he 
was given a great deal of salt and sodium lactate. 
He failed to improve, however. 

The opinion on the ward on_the first admission 
was that he had a sulfonamide nephrosis, but that 
diagnosis was dropped when he failed to recover 
after three weeks. Later on there was increasing 
evidence of chronic nephritis and on the last .ad- 
mission the diagnosis was chronic glomerulo- 
nephritis. 

Dr. Mattory: On the first entry he was presented 
at Grand Rounds, and I saw him on that occasion. 
The service at that time seriously considered the 
possibility of a sulfonamide nephrosis. So far as 
I know, no such case has ever been seen to progress 
to a chronic renal lesion — the patients either re- 
cover or die in the acute stage. It became obvious 
as time passed that some other renal condition must 
have been present. . 

Dr. Kranes: The other thing I have in mind 
is the question of amyloidosis. This patient had 
the setup for amyloidosis, with the long-standing 
tuberculosis; but I do not believe the evidence in 
the record justifies one in making that diagnosis. 
The retention of 41 or even 70 per cent, although 


it may indicate amyloidosis, does not necessarily do. 


so. An interesting series of studies was carried on 
in New York on this problem, and not infrequently 
the retention was as high as 80 and 90 per cent, 
not followed necessarily by the finding patho- 
logically of amyloid disease. 

Dr. BLanp: What were your final diagnoses, Dr. 
Lerman? 

Dr. Lerman: Chronic pyelonephritis, amyloid 
disease, old pulmonary tuberculosis and tuber- 
culous adenitis. 

Dr. Matiory: Are you satisfied on the films 
that that is thickened pleura? , 

Dr. Wyman: The appearance has not changed 
since the first examination— over a period of 
seven months. It is probably thickened pleura 
in addition to old empyema and old fluid. One 
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cannot say roentgenologically whether it is solid 
tissue or encapsulated fluid. The hilar masses I 
cannot explain except to call them enlarged lymph 
nodes. I cannot exclude entirely a tumor at the 
hilus — actual new growth. 


Curnicat Diacnosis 
Chronic glomerulonephritis. 


Dr. LerRMAN’s DIAGNOSES 


Chronic pyelonephritis. 

Amyloid disease. 

Chronic pulmonary tuberculosis. 
Tuberculous adenitis. 

Addison’s disease? 


ANATOMICAL DIAGNOSES 


Pulmonary tuberculosis, chronic, inactive. 
Oleothorax. 

Amyloidosis of kidneys, spleen, and adrenal glands. 
Pulmonary edema, acute. 

Psoas abscess, tuberculous. 


PATHOLOGICAL DiscussION 


Dr. Mattory: At autopsy the left lung was 
markedly compressed by a large, very thick-walled 
sac, and when we cut into it we found that the 
center consisted entirely of oil. Eventually, we 
were able to get a history from the tuberculosis 
sanatorium in which the patient had been that 
they had injected demerol in oil during his stay 
there, and the oil had evidently persisted ever since. 
There was at least 300 cc. The remainder of the 
cavity consisted of cheesy necrotic material, com- 
pletely unidentifiable under the microscope. We 
found in the lung a number of scattered calcified 
foci evidently representing healed tuberculosis, 
but no evidence of activity. 

There was a psoas abscess. The liver was com- 
pletely normal. The spleen was firm, quite pale 
and characteristic of amyloid. The kidneys were 
slightly enlarged, had smooth surfaces, were of 
waxy consistence and, again, were grossly consistent 
with amyloid. Nothing remarkable was noted 
about the adrenal glands on gross examination, 
except that they were heavy, weighing 26 gm. 
Microscopically, there was evidence that the adrenal 
substance was almost completely replaced by 
amyloid. So I think that the patient probably had 
Addison’s disease, based not on tuberculosis but 
on the amyloid involvement of the adrenal glands. 
The lesion in the kidneys likewise proved to be pure 
amyloid, with no evidence of nephritis. 


CASE 34262 


PRESENTATION OF CASE 


A fifty-four-year-old man was admitted to the 


hospital with a mass over the right anterior chest. 


Ten months before admission the patient ex- 
perienced a sharp pain over the right anterior chest, 


194g 
KE ig a 
lous | 
ical 
rus 
Bist | 
| 
OW | 
gh | 
| 
+ 
Be | 
le 
It | 
: 
t 
l : 
| | 
| 
| 
| 
| 
| ‘ 
| 
| 
| 
| 
| 
| H 


916 THE NEW ENGLAND JOURNAL OF MEDICINE 


Which he attributed to trauma. The pain soon 
disappeared, and he forgot all about it. Two 
months prior to admission, following a routine 
x-ray examination of the chest, a tumor involving 
the right fifth and sixth ribs was discovered. At 
that time the patient was in another hospital under- 
going treatment for rheumatoid arthritis, involving 
the cervical spine, the knees and the right middle 
finger, of about five years’ duration. 

Physical examination revealed a well developed 
and well nourished man. Evidence of rheumatoid 
arthritis, without acute activity, was present in the 
cervical spine, the right knee and the right middle 
finger. A tender, questionably nodular mass was 
present over the right fifth and sixth ribs in the 
midclavicular line. Auscultation disclosed a Grade 
I systolic murmur at the base of the heart. 

The temperature, pulse and respirations were 
normal. The blood pressure was 140 systolic, 90 
diastolic. 

Examination of the blood showed 13.2 gm. of 
hemoglobin and a white-cell count of 8500, with 
63 per cent neutrophils, 26 per cent lymphocytes, 
7 per cent monocytes and 4 per cent eosinophils, 
The urine was normal. The sedimentation rate was 
18 mm. in 15, 42 mm. in 30 and 52 mm. in 45 
minutes and 54 mm. in 1 hour. X-ray examina- 
tion revealed a destructive process involving the 
anterior axillary portion of the right sixth rib over 
a distance of approximately 7 cm. There appeared 
to be a soft-tissue mass surrounding this area. 
The trabeculae were increased in prominence, and 
the rib appeared expanded and destroyed. The 
extreme anterior tip of the rib was spared. No 
other definite lesions were seen in the remaining 
ribs, the thoracic or lumbar spine, pelvis, upper 
humeri or femoral shafts. There were degenerative 
changes about the lower thoracic and lumbar ver- 
tebras and about the hip joints. There was some 
kyphosis of the upper thoracic spine. The left 
kidney was poorly visualized on the films of the 
spine, and appeared grossly normal; the right 
kidney was not adequately seen. 

On the second hospital day an operation was 
performed. 


DiFFERENTIAL D1AcGnosis 
Dr. Wituram S. Crark: It seems reasonable to 
accept the diagnosis of rheumatoid arthritis in this 
patient because of the fact that he had had sym- 
metrical joints involved, and because the distribu- 
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tion of joint involvement is quite consistent with 
that diagnosis. It should be pointed out here that 
this man was apparently in good health at the time 
of admission. Even with rheumatoid arthritis he 
was in a good state of nourishment, and except for 
the rapid sedimentation rate he had very little 
evidence of constitutional disease. 

To learn more about the rib lesion and also to 
find out what we can about the rheumatoid ar. 
thritis let us look at the x-ray films. First of all 
may we see the films that suggest the presence of 
arthritis, particularly those of the sacroiliac region? 

Dr. James J. McCort: There is no evidence of 
arthritis in the sacroiliac joints. I do not have 
the films of the other bones that showed the ar- 
thritis. These are the films that you have already 
seen, and the mass is apparent on the routine chest 
film extending into the pleura and on this other 
film one can see the mass extending outside the 
chest wall. There is definite destruction of the 
right sixth rib in the anterior axillary line. The 
rib is destroyed in that area. The lesion is more 
or less destructive, and there is no new bone forma- 
tion, no spicule formation in the soft tissue and no 
periosteal reaction over the edges of the rib. The 
extreme anterior segment of the rib is intact. The 
soft-tissue tumor is smooth and shows no cal 
cification within it. 

Dr. CLark: How about the trabeculae that are 
described in the protocol? 

Dr. McCort: I would interpret it as meaning 
that the smaller trabeculae were destroyed so that 
the remaining trabeculae stood out, rather than 
thinning per se of the trabeculae. 

Dr. Criarx: There were no trabeculae coursing 
through the tumor apparently. I think with the 
history of joint involvement that one might con- 
sider the possibility of some new bone formation 
and perhaps fuzziness along the margins of the 
sacroiliac joints. ‘The evidence is certainly not 
striking, however. 

Dr. McCort: We would like better films to 
determine that. 

Dr. Crark: First of all I do not believe we need 
consider this lesion of the rib as being one of the 
manifestations of rheumatoid arthritis. I know of 
no such destructive lesion of bone that occurs in 
the course of that disease, though we have to con- 
sider that (in the course of rheumatoid arthritis) 
he had developed an additional lesion of the rib. 

The first thing we should decide is whether this 
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was an inflammatory lesion or a tumor. There is 
very little in the protocol to help decide that. The 
patient was in apparent good health, the white- 
cel] count showed no evidence of infection, and there 
are no data to support the thesis that this might 
have been a granuloma. So I am going to discard 
that possibility, although the evidence against it is 
not too strong, and conclude that it was a tumor. 

There are very few primary tumors so far as I 
know that involve the ribs. We will consider some 
of these, perhaps in an encyclopedic fashion, be- 
cause I suppose any one of them could be the final 
diagnosis. Perhaps one of the more common rather 
benign tumors that involve the ribs is a chondroma. 
I suppose such a tumor could fit this picture, but 
the chondroma as I understand it is usually re- 
lated to the small joints of the thoracic cage and 
since a portion of the rib adjacent to the costo- 
chrondral junction is spared, I think we can dis- 
card that possibility. Giant-cell tumors of the 
rib are reported, and I inquired about the trabeculae 
because I thought this tumor might have had the 
appearance of a giant-cell tumor. In this age group t 
think that would be something to which one should 
give a little more than the usual amount of con- 
sideration, but we really have nothing to support 
it from the x-ray appearance and as I understand 
it the x-ray findings are reasonably characteris- 
tic in giant-cell tumors. A Ewing tumor is unlikely 
in a person of this age, particularly with the his- 
tory of a relatively long pain-free period following 
the onset of the lesion. The pain in Ewing’s tumor 
usually increases with time, and the tumor may 
also be accompanied by secondary constitutional 
manifestations not present here, particularly leuko- 
cytosis and fever. The other thing about Ewing’s 
tumor that rules it out fairly well is the absence of 
new bone formation. 

We have to consider the possibility of multiple 
myeloma although solitary lesions in myeloma are 
extremely rare. The x-ray films show no evidence 
of additional lesions. On the basis of the im- 
probability of finding one solitary lesion represent- 
ing myeloma we can discard that diagnosis. Another 
point against multiple myeloma is the fairly nor- 
mal peripheral blood count. I think even if this 
were a solitary lesion of that nature there would 
also have been some infiltration of the bone mar- 
Hodgkin’s granuloma 
also is seen under such circumstances, but I think 
rarely when it is the first manifestation of the 
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disease. Again, the apparent well-being of the 
patient and the lack of abnormalities in the periph- 
eral blood are against that diagnosis. I believe 
if there were such a lesion of ‘bone whereby the 
disease would be noticed, there would also have 
been infiltration of the bone marrow. Incidentally, 
the eosinophil count of 4 per cent is quite consistent 
with rheumatoid arthritis—it is not really an 
abnormal finding. We really cannot find any 
good evidence to support any of these diagnoses. 
There is nothing in the protocol that indicates 
that this man had a tumor elsewhere and that this 
was a metastatic lesion. The fact remains that 
by far the most common tumors that occur under 
such circumstances are metastatic lesions. 

It is true, again, that the patient was in apparent 
good health, and the thesis that he had a malig- 
nant tumor elsewhere metastasizing to the rib 
might not hold up. There is no evidence of involve- 
ment of systems other than what is noted about 
the kidneys—namely, that they were poorly 
visualized. I do not consider that of any value in 
making this type of decision, and the urine was 
normal. Purely on the basis of probability, as 
well as the fact that this was a destructive lesion, 
I prefer to consider a metastatic tumor of the rib. 
If I were looking for a primary site, I suppose it 
would be best to consider the thyroid gland or the 
stomach or the kidney. There is no evidence that 
he had carcinoma of the stomach, and again the 
anemia may be evidence against that diagnosis. 
The thyroid gland was not reported as abnormal. 
So I shall say that this was a metastatic tumor 
of the rib, possibly from a hypernephroma or renal- 
cell carcinoma. 


CuirnicaL DIacnosis 
Metastatic carcinoma of rib, of thyroid or renal 
origin. 
Dr. CLarxk’s Diacnosis 
Metastatic tumor of rib, possibly hypernephroma 
or renal-cell carcinoma. 
ANATOMICAL DiaGNosis 


Metastatic renal adenocarcinoma. 


PATHOLOGICAL Discussion 


Dr. Tracy B. Mattiory: It was decided to 
biopsy the rib lesion. One of the problems we have 
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to face in the laboratory almost every day is that 
of attempting to give the clinician a lead where 
to seek the primary tumor from the microscopical 
appearance of metastasis. A large part of the time 
we are entirely unable to help him, but in this case 
we were dealing with one of the histologically most 
characteristic neoplasms, a clear renal-cell car- 
cinoma, and it was possible to make a flat-footed 
diagnosis from the biopsy of what is ordinarily 
called hypernephroma. The patient was then 
turned over to Dr. Leadbetter. 

Dr. Wytanp F. Leapsetrer: On the basis of 
the biopsy report we assumed that the patient had 
a renal-cell carcinoma. A retrograde pyelogram 
showed characteristic changes in the calyxes of 
the right kidney compatible with the diagnosis 
of renal-cell carcinoma. No other metastatic 
lesions were found, so we thought that it was 
worth while to remove the right kidney if the lesion 
was operable. Later on it was planned to remove 
the metastatic lesion in the ribs. That was done — 
a transperitoneal right nephrectomy. We were 
able to remove the kidney together with the fat 
and the fascia. We did not see the kidney at any 
time during the operation. The vessels were tied, 
and the kidney and enveloping fascia were shelled 
out en masse. The operation was satisfactory, and 
the patient made a good recovery. Dr. Grantley W. 
Taylor is now going to remove the metastatic lesion 


in the rib. 


Dr. Mattory: We have an occasional case in 


which very notable remissions have followed re- 
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moval of the kidney and a solitary metastasis, 
Dr. Barney* had one case that was quite dramatic. 

Dr. J. Deturncer Barney: I had a case with 
Dr. Donald King some years ago in which the 
patient was suspected of having tuberculosis of 
the lung. X-ray study showed a mass in the lung 
about the size of an English walnut, which we first 


thought might be a tuberculoma. Later, a tumor 


of the kidney was discovered and removed, and then 


we decided that the lesion in the lung was probably 
a metastasis. It grew slowly and was not affected 
by x-ray therapy. During a long period of observa- 
tion no other metastases appeared. It was de 
cided that this probably was the only metastatic 
lesion that the patient had. Dr. Churchill was asked 
to see her with the idea of removing it. He thought 
it could be done and did it. That was fourteen 
or fifteen years ago. I have not seen her recently, 
but Dr. King has and says that she is not only 
alive but also very well, with no evidence of metas- 
tases elsewhere. 

Dr. Matiory: Have you anything to add, Dr. 
King? 

Dr. Donatp S. Kine: We have not had as much 
good luck in removing apparently solitary metastases 
in the lung as we hoped we might have. Several 
patients have had metastases to the brain that 
did not become manifest until the supposed single 


metastasis to the lung had come out. 


*Bafney, J. D. Twelve-year cure following nephrectomy for adeno- 
carcinoma and lobectomy for solitary metastases. 77. Am. A. Genito- 
Urin. Surgeons 37:189-191, 1944. 
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— SUFFERETH LONG 


TueE time has come for a fresh appraisal of the 
various charitable undertakings of the country, at 
home and abroad, regarding both their needs and 
the means of supplying those needs. Scarcely a 
week now passes in which some special drive is not 
staged and a particular appeal presented; the de- 
mands are insatiable, the claims are constant, and 
some equitable method of assaying them and allo- 
cating to each its share of the available resources 
must be evolved. 

In the Boston area a study is already on foot to 
analyze the expenditure in 1946 by tax-supported 
and voluntary agencies of $88,000,000. This survey » 
has received previous editorial comment in the 
Journal.* More recently, at the joint annual meeting 
speisitorial. Greater Boston Community Service, New Eng. J. Med. 288: 
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of the Greater Boston Community Fund and the 
Greater Boston Community Council, the formation 
of a citizens’ committee to approve all the com- 
munity’s fund-raising appeals was recommended. 

Already, and in steadily increasing numbers since 
the war ended, organizations are coming to the fore 
that make their independent solicitations for sup- 
port, unrestricted by any acceptance of the quotas 
determined by the Community Fund. These ap- 
peals, on city, state and national levels, come from 
little known and scarcely recognized charities as well 
as from those country-wide associations, societies 
and foundations whose importance and whose au- 
thenticity are unquestioned. The success of their 
solicitations, however, is frequently based on their 
emotional appeal and perhaps sometimes on the 
extravagance of their suggestions rather than on the 
relative merits of the services they offer. 

It will be readily admitted that the campaign for 
funds with which to study and treat infantile par- 
alysis, as our most striking example, makes a greater 
appeal and strikes more deeply into the pockets of 
the public than would any pleas for the where- 
withal with which to study arthritis, which cripples 
so many more victims. Many other of these inde- 
pendent organizations have also learned to dram- 
atize their appeals in a way that does not always 
conform to even reasonable scientific accuracy: The 
Amefican Cancer Society, for instance, when it 
states, in the course of its campaign for money, that 
17,000,000 Americans will die of cancer “unless you 
do something about it” is presenting an unwarranted 
implication that enough American dollars can pre- 
vent all or most of the 17,000,000 deaths. Dollars 
are needed, true enough, but no guarantee of their 
purchasing power in terms of life should be implied. 
The public relations of the medical profession must 
be beyond reproach. 

It seems apparent that the nation’s money-raising 
enthusiasm should be tempered with sound judg- 
ment, that a fair appraisal of the merits of an appeal 
should be made and that money-raising activities 
should be conducted with the strictest candor and 
with a reasonable degree of co-ordination. The 
springs of private philanthropy may not run for- 
ever, but they will dry up less rapidly if their re- 
sources are pooled and properly dispensed. 
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A local committee to approve publicly the fund- 
raising campaigns to be launched in a community 
will fill a needed want. 


should be made regarding the larger organizations 


A similar selective effort 


that operate on the grand scale. Our hearts go out 
to the citizens of Wichita, Kansas, referred to at 
the annual Community Fund and Community 
Council meeting, who conducted not long ago a 
“Leave Us Alone Week.”’ It was the last bleat of 
the shorn lamb. 


BCG VACCINATION 


THERE has been considerable discussion and in- 
terest in this country during the past two years in 
the use of BCG (Bacillus Calmette Guérin): vac- 
cination as a means of immunization against tuber- 
culosis. At a conference called in 1946 by the 
United States Public Health Service certain plans 
were formulated whereby a carefully controlled 
but well circumscribed study on a comparatively 
large scale could be carried out under the auspices 
of the Public Health Service. 
ing interest in this subject, further seminars and 
conferences have been held in which the pros and 
cons of BCG vaccination were thrashed out by 
various experts in the field of tuberculosis. A 


Because of grow- 


summary of views of such experts was presented 
at a symposium sponsored recently by the National 
Tuberculosis Association.!_ Elsewhere in this issue 
of the Journal there is reprinted a statement of 
the present policy of the American Trudeau So- 
ciety as submitted by the chairman of its chemo- 
therapy committee and adopted by its executive 
committee. Finally, the views expressed at a con- 
ference called for that purpose in New York City 
last March were summarized by the chief of the 
Tuberculosis Control Division of the United States 
Public Health Service.? 

It is clear from these reports and discussions 
that BCG vaccination is a safe procedure if used 
under proper supervision and in the proper circum- 
stances. It has definite usefulness in many situa- 
tions in which susceptible persons are exposed to 
infection, but its exact field of usefulness and 
limitation has not been fully defined. It is believed 
that to date there has been no reliable study of 
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sufficient duration to permit a precise evaluation 
of the effectiveness of vaccination over long periods. 
For that reasonit was deemed unwise at present to 
make the BCG available for general distribution 
in this country. 

Until the optimum methods of using this vac. 
cine are defined and the exact field of usefulness and 
the limitations have been established, it seems best 
to limit its use and distribution to the controlled 
studies in which careful observations and prolonged 
follow-up examination by experts are possible. Ip 
this manner the best available information cop. 
cerning the uses and limitations of BCG vaccina. 
tion can be obtained and its field of usefulness can 
best be delineated. 

In accordance with this policy plans for a BCG 
vaccination program in the city of Boston are under 
preparation by the Division of Tuberculosis of 
the Boston Health Department. Vaccine, ac 
cording to recent advice from the Department, is 
to be furnished by the Tice Laboratory of Chicago, 
and the technical application of the program will 
be initiated by an associate of that laboratory and 
will be conducted as recommended in the report 
of the Chemotherapy Committee of the American 
Trudeau Society. 


REFERENCES 
3; Someny. H. C., et al. Seminar on BCG. Am. Reo. Tuberc. 57:95-113, 
48. 


2. Weber, F. J. Further study of BCG vaccination. Pub. Health Rep, 63: 
593, 1948. 


NURSE RECRUITMENT 


Tue National Student Nurse Recruitment Com- 
mittee, with headquarters in Chicago, is solic- 
iting the active co-operation of physicians in ‘its 
current program. A national campaign is underway, 
and an enrollment goal of 50,000 new students 
in 1948 has been established. 

An impressive list of sponsoring agencies includes 
the American Hospital Association, the Amer- 
ican Medical Association, the American Red 
Cross, the American College of Surgeons and the 
United States Public Health Service. 

A profession for women needs constant re- 
plenishment of ranks that are undergoing con- 


stant depletion. In other professions such.,. as 
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medicine, law and engineering, engaged in large- 
ly by men, the majority of those embarking on 
these careers expect to continue in their prac- 
tice throughout active life. Marriage acts only 
as an increased stimulus. Matrimony, on the 
other hand, attractive as it may seem in its vari- 
ous aspects, serves to curtail the years of active 
practice in a profession whose ranks are largely 
filled by women. 

Despite aspersions that have been cast on 
the motives of hospitals in soliciting student- 
nurse enrollments, based on the assumption that these 
young women are being exploited in the interests 
of cheap labor —the hospital slave gangs of the 
la-di-da institutions, as Dr. Brady, of the Boston 
Traveler, terms their training—the fact remains 
that wider horizons are opening up for the thor- 
oughly trained nurse, in administration, in in- 
dustry, in public health. Bedside nursing is another 
matter, and to care for the practical needs of 
the patient it is necessary that another type of 
nurse be trained according to ‘a less ambitious 


program. 


MASSACHUSETTS MEDICAL SOCIETY 
ANNUAL GOLF TOURNAMENT 


The winners at the annual golf tournament of 
the Massachusetts Medical Society, which was held 
at the Woodland Golf Club on the afternoon of 
May 26 and in which thirty-one physicians par- 
ticipated, were as follows: low gross, R. S. Nugent; 
low net, T. P. White; and second low net, J. 
Hammer. 


DEATHS 


Gan.tey — Edward H. Ganley, M.D., of Methuen, died 
on January 23. He was in his fifty-seventh year. 

Dr. Ganley received his degree from Tufts College Medical 
School in 1917. He was a member of the staffs of Clover Hill 
and Lawrence General hospitals and was a fellow of the 
American Medical Association. 

His widow, two sons and a daughter survive. 


Sweeney — Bartholomew P. Sweeney, M.D., of Leom- 
inster, died on May 20. He was in his sixty-second year. 
Dr. Sweeney received his degree from Baltimore Medical 
College in 1911. He was a member of the American Urological 
Association and a fellow of the American Medical Association. 
Two sons, a daughter and five grandchildren survive. 
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MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 


The July and August schedule for Consultation Clinics 
for are Children in Massachusetts under the pro- 
visions of the Social Security Act follows: 


Date Curnic ConsuLTANT 
Haverhill {uv 7 William T. Green 
Brockton uly 8 George W. Van Gorder 
Salem July 12 Paul W. Hugenberger 
Gardner July 13 and Carter R. Rowe 

August 10 

Worcester uly 16 John W. O’Meara 
Springfield uly 20 Garry deN. Hough, Jr. 

yannis uly 22 Paul L. Norton 
Fall River uly 26 David S. Grice 
Lowell August 6 Albert H. Brewster 
Greenfield August 9 Charles L. Sturdevant 
Pittsfield August 18 Frank A. Slowick 


Physicians referring new patients to clinics should get in 
touch with the district health officer to make appointments. 
Patients are seen by appointment only. 


CLOSING DATE FOR AUTHORIZATION OF 
PAYMENTS IN EMERGENCY AND INFANT 
CARE PROGRAM 


The federal Government has ruled that payment 
for maternity care may not be authorized after June 
30, 1948, even though the patient was eligible for 
payment for such care prior to July 1, 1947. 

If there are any such cases pending, the necessary 
application must be submitted at once to the office 
of the Department of Public Health, Division of 
Maternal and Child Health, 73 Tremont Street, 
Boston, to allow time to clear questions and to issue 
the authorization papers before June 30. 


MISCELLANY 
BCG VACCINATION 


The following report was submitted to the Executive 
Committee of the American Trudeau Society, medical sec- 
tion of the National Tuberculosis Association at its meet- 
ing in Chicago on January 22, 1948, by Dr. H. McLeod 
Riggins, of New York City, chairman of the Chemotherapy 
Committee, and was adopted by the Executive Committee. 

The members of the Society and other physicians in the 
United States have been interested for many years in active 
immunization against tuberculosis with BCG. The expan- 
sion of public-health activities in the field of tuberculosis 
control by official and voluntary agencies and the acquisi- 
tion of new knowledge concerning immunity in tuberculosis 
have prompted the American Trudeau Society to make the 
following and recommendations: 


BCG vaccine, prepared under ideal conditions and ad- 
ministered to tuberculin-negative persons by approved 
technics, can be considered harmless. 

The degree of protection reported following vaccination 
is by no means complete, nor is the duration of induced 
relative immunity permanent or predictable. The need 
for further basic research on the problem of artificial im- 
munization against tuberculosis is recognized and is to 
be emphasized. Studies should be directed toward the 
improvement of the immunizing agent, the development 
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of criteria for vaccination and revaccination and the 
more accurate determination of which groups in the 
general population should be vaccinated. Several well 
controlled studies ate under way at the present time, and 
it is expected that others will begin in the near future. 

On the basis of studies reported in the European and 
American literature, an appreciable reduction in the in- 
cidence of clinical tuberculosis may be anticipated when 
certain groups of people who are likely to develop tuber- 
culosis because of unusual exposure, inferior resistance, 
or both, are vaccinated. 

In the light of present knowledge vaccination of the 
following more vulnerable groups of persons is. recom- 
mended provided they do not react to adequate tuberculin 
tests: doctors, medical students and nurses who are ex- 
posed to infectious tuberculosis; all hospital and laboratory 
personnel whose work exposes them to contact with the 
bacillus of tuberculosis; persons who are unavoidably ex- 
posed to infectious tuberculosis in the home; patients 
and employees of mental hospitals, prisons and other cus- 
todial institutions in which the incidence of tuberculosis 
is known to be high; and children and certain adults con- 
sidered to have inferior resistance and living in com- 
— in which the tuberculosis mortality is unusually 
igh. 

Vaccination of the general population is not reeommended 
at this time except for carefully controlled investigative 
programs, which, as a rule, will be best carried out under 
the auspices of official agencies such as the United States 
Public Health Service, state and municipal health depart- 
ments and other especially qualified groups. 

BCG vaccine should not be made available for general 
distribution in the United States at present because the 
most effective strain of BCG has not been agreed upon 
nor has fully satisfactory standardization of the vaccine 
been achieved; the best qualified experts have not agreed 
about the most effective method of vaccination; and fully 
satisfactory arrangements have not been perfected for 
transportation and storage of the vaccine. 


The vaccine should be. prepared only in accredited labora- 
tories especially devoted to this task, in which virulent 
tubercle bacilli are not cultivated or handled and in which 
all other possible precautions are exercised to assure safety 
and quality of the product. 

dequate record systems should be devised for manage- 
ment of the statistical problems involved in recording and 
following large numbers of vaccinated people. These and 
other problems of particular importance are now being 
studied on an extensive scale by official and voluntary agen- 
cies in the United States and in close collaboration with 
European scientists experienced in this field. 

The Society believes that since BCG vaccination affords 
only incomplete rather than absolute protection, the most 
effective methods of controlling tuberculosis in the general 
population are further improvement of living conditions and 
general health, reduction of tuberculous infection, which 
can be accomplished by modern public-health methods and 
the unremitting search among presumably healthy persons 
for patients with infectious tuberculosis, prompt and ade- 
quate medical and surgical treatment of patients with ac- 
tive disease, segregation and custodial care of those not 
amenable to accepted forms of therapy and adequate re- 
habilitation. 

Fortunately, great advances have been achieved during 
recent years in the development of diagnostic methods ap- 
plicable on a mass scale, and there have been significant im- 
provements in the surgical and medical treatment of tuber- 
culosis. The expansion of modern diagnostic, therapeutic 
and rehabilitation facilities is required to make full use of 
these new methods, which can accomplish further dramatic 
reduction of tuberculosis mortality and morbidity in the 
United States. 

It is to be emphasized that BCG vaccination must not 
be regarded as a substitute for approved hygienic measures 
or for public-health practices designed to prevent or mini- 
mize tuberculous infection and disease. Vaccination should 
be regarded as only one of many procedures to be used in 
tuberculosis control. Vaccination seems unwarranted in 
areas in which the tuberculosis mortality rate is extremely 
low and in localities in which the tuberculin test is of especial 
value as a differential diagnostic procedure. 
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CORRESPONDENCE 
CORRECT DOSAGE OF CURARE 


To the Editor: I should like to call your attention to an 
error in the designated d-tubocurarine chloride content of 
the oil and myricin preparation in the article by Drs, Kuhn 
and Bickers, entitled “An Evaluation of Curare in Spasticit 
due to Spinal-Cord Injuries,” which appeared in the April 29 
issue of the Journal. The amount as given, 175 mg. of d-tubo- 
curarine chloride (per cubic centimeter), should be changed 
to 175 units of d-tubocurarine chloride (per cubic cent. 
meter); the actual weight of d-tubocurarine chloride js 
about 27 mg. per cubic centimeter in d-tubocurarine chloride 
in oil and myricin (Squibb). 

This error is a natural one, arising from the use of millj- 
grams and units interchangeably by clinicians in references 
to curare dosage of intocostrin in the literature, because in 
the development of this product the unit was originally 
defined as the curare activity equivalent to that of 1 mg. 


of a particular curare powder previously employed as the 


standard. The physiologic activity of 1 unit of curare ac- 
tivity is still essentially the same, but 1 unit is now desig. 
nated as the curare activity equivalent to that of 0.15 mg. 
of crystalline d-tubocurarine chloride (pentahydrate form), 
Since, on this unitage basis, 1.0 mg. of d-tubocurarine chloride 
(pentahydrate) has about 6.6 units of curare activity, it 
would be exceedingly dangerous to interchange units. and 
milligrams when one refers to the dosage of this compound 
either in aqueous solutions or in oil-wax preparations. 


Cuartes R. Linecar, Pu.D., Director 
Pharmacological Development Division 
E. R. Squibb and Sons 
New Brunswick, New Jersey 


SKEPTICISM ON VENEREAL-DISEASE CONTROL 


To the Editor: The editorial entitled ““Venereal-Disease Con- 
trol,”” which appeared in the May 27 issue of the Journal, 
praises “the remarkable drop in the incidence of venereal 
disease during 1947” in the United States Army. 

Perhaps I am quite mistaken, but I tend to view with 
considerable skepticism any report that venereal-disease 
rates could be decreased 40 or 50 per cent by any “‘ntel- 
ligent appeal to the higher moral sense of the individual,” 
and although F realize that you are much better informed 
than I am on this subject, I hesitate to share your enthu- 
siasm for the new program. Before I agree with your view- 
point I would like to know how much of the venereal disease 
that is occurring in the Army at present is actually bein 
reported and treated by the Army. In view of an increase 
rate of venereal disease treated by civilian doctors during 
the same period one is inclined to question just how many 
of the Army’s patients with venereal disease are being driven 
to civilian doctors by the so-called “new program.” ; 

Although I was in the Navy and not the Army during 
the past war, the efforts of the armed forces to deal frankly 
and openly with the venereal-disease problem seemed very 
encouraging, and the training films were an Cutten 
contribution to both prevention and control. Although 
agree with you that moral and spiritual factors should not 
be overlooked in syphilis, I feel that overemphasis com- 
bined with punishment of any form will only serve to drive 
the disease “underground” and undo all the fine work done 
by medical officers during the war. ; : 

On more than one occasion during the war various units 
of the armed forces made similar claims in reduction of 
venereal disease by means of “appeals to morals,” which 
were backed by various means of punishment of the un- 
fortunate soldiers who were victims of the disease. In several 
cases it was discovered, however, that local doctors were 
doing a rushing business in treatment of servicemen who 
did not dare to report their infections. 

Are you sure that the Army has made a step forward? 

E. M. Knicuts, Jr., M.D. 
Providence, Rhode Island 

Note: The information on which the above-mentioned 
editorial was based was derived from the office of the Surgeon- 
General among other sources. — Ep. 
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NOTICES 
SOCIETY MEETINGS AND CONFERENCES 


CALENDAR OF Boston District FoR THE WEEK BEGINNING 


Tuurspay, Jury | 


No Test Tubes - No Measuring « No Boiling 


Frupay, Jury 2 


#10:00 a.m.-12:00 m. Medical Staff Rounds. Peter Bent Brigham Diabetics welcome “‘Spot Tests” (ready to use dry 
Hospital. sy reagents), because of the ease and simplicity in using. 
Tuzspay, Jury 6 No test tubes, no bdiling, no measuring; just a little 
*12:00 m. X-ray Conference. Margaret Jewett Hall, Mt. Auburn powder, a little urine—color reaction occurs at once 


Hospital, Cambridge. if sugar or acetone is present. 


#]2:15-1:15 p.m. Clinicoroentgenological Conference. Peter Bent 5 


*]:30-2:30 p.m. Pediatric Rounds. Burnham Memorial Hospital for 
Children, Massachusetts General Hospital. FOR DETECTION OF FOR DETECTION OF 
Wepnespay, Jury 7 SUGAR IN THE URINE ACETONE IN THE URINE 
*12:00 m.-1:00 p.m. Clinical Conference. (Children’s Hospital.) 
Amphitheater, Peter Bent Brigham Hospital. SAME SIMPLE A carrying cuisines 


TECHNIQUE FOR BOTH and one vial of Galatest is now 

available. This is very conven- 
ient for the medical or for 
the diabetic patient. case 
also contains a medicine 


*Open to the medical profession. 


June 25 and 26. Christian Medical Society. Page 492, issue of April 1. 

une 28-30. American Academy of Pediatrics. Hotel Schroeder, 
Milwaukee, Wisconsin. 

June 28-Juty 23. Harvard Seminar on Health Education. Page 856, 
issue of June 10. 

Jury 6-24. Students’ International Clinical Congress. Page 455, issue of 
March 25. 

Juty 12-17. First International Poliomyelitis Conference. Page 36, 


issue of January 1. Accepted for advertising in the Journal of the A.M.A. 
Aucust 11-21. International Congress on Mental Health. Page 344, WRITE FOR DESCRIPTIVE LITERATURE 


issue of March 4. 


Aucust 23-26. International Society of Hematology. Page 419, issue of -whcetone Fest (DENCO) - Catatest 


March 18. 


Aucust 26-28. American Association of Blood Banks. Page 420, issue ‘The Denver Chemical Manufacturing Co., lnc. 


of March 18. 
163 Varick Street, New York 13, N. Y. 


SertTemMBER 7-11. American Congress of Physical Medicine. Page 582, 
issue of April 15. : 

SerremBer 13-15. American Academy of Pediatrics. Olympic Hotel, 
Seattle, Washington. 

SepremBerR 16-18. Vermont State Medical Society. Annual Meeting, 
Burlington. 

September 20-23. American Hospital Association. Page 310, issue of 
February 26. 


SEPTEMBER 29. Valley Medical Editors’ Association. 
Page 170, issue of January 29. 


Octroser 6-9. American Board of Ophthalmology. Page 170, issue of 
January 29. 

Ocroper 27. New England Obstetrical and Gynecological Society. 
Annual Meeting. Hotel Somerset, Boston. 


NovemBer 1-3. American Clinical and Climatological Association. 
Page 582, issue of April 15. 


NovemBer 8-12. American Public Health Association. Page 420, issue 
of March 18, 


NovemBer 10-13. Association of Military Surgeons ‘of the United 
States. Page 722, issue of May 13. : 


NovemBer 20-23. American Academy of Pediatrics. Annual Meeting. 
Chalfonte-Haddon Hall Hotel, Atlantic City, New Jersey. 


Deeemper 7-9. Southern Surgical Association. Annual Meeting. 
Page 543, issue of April 8. 


Hygela : 


Washingtonian Hospital 
41-43 WALTHAM STREET, BOSTON, MASS. 
Incorporated 1859 


Conditioned Reflex, Psychotherapy, Semi-Hospitalization 
For Rehabilitation of Male Alcoholics 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


Outpatient Clinic and Social-Service Department for 
Male and Female Patients 


Joseru Tuimann, M.D., Medical Director 


gives authoritative health information 
Is HYGEIA found regalarly in your waiting room? = 


900000000 ocooooo ooo 
AMERICAN MEDICAL ASSH., 535 North Dearborn St, Chicage 10 


Yes, send me 


DO a free copy of HYGEIA 
O ayear’s subscription, $2.50 (Bill later) a 
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j 2. ALITTLEURINE Test (Denco) and Galatest are 
obtainable a prescription 
COLOR REACTION IMMEDIATELY | Pharmacies and surgical supply 
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The use of cow’s milk, water and carbohydrate mixtures represents 
I 
‘on agate 


infant feeding that consistently, for over three decades, has received 


MEAD'S 
DEXTR!-MALTOSE 


Apraduct consisting of maltose 
Md dextrings, resulting from the 
action of bariey malt 

on corm tiour 


with 
SODium CHLORIDE 2% 


SPECIACLY PREPARED 
FOR USE PREAWT 


MEAD JOHNSON & CO. 


EVANSvitLe. IND. VS A 


recognition. No carbohydrate employed in this system of i 
rich and end 


nfant feeding enjoys so 
uring a background of authoritative clinical experience as Dextri-Maltose. 


7 
4 
J 
une 
24, 194g 
; ; 
— = =a 


y 


re 


a 
| 
»~ 
4 
~ 
7 
4 
« 
| 
| 
‘ ~ 


